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GALVANIZED STEEL 
FOREST SERVICE TOWERS 


.... The 73-foot tower shown in the picture 
was erected on Mt. Desert, near Putney, W. Va., 
by the West Virginia Game and Fish Com- 
mission. 


GALVANIZED STEEL 
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....A fire quickly located is 
a fire easily stopped. ‘These steel 
towers are being used in con- 
stantly increasing numbers be- 
cause experience has shown that 
they are most useful in locating 
fires. 


The house at the top provides 
comfortable quarters for the ob- 
server and protection for his 
instruments and charts. 


These towers are so easy to 
climb that they can safely be 
thrown open to the public. This 
will stimulate popular interest 
in forest protection. 
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SEED BED FRAMES 


. ... We are now making large quantities of Galvanized Seed Bed 
Frames. They are easy to set up, can be quickly moved from place 


to place and will last a lifetime. 


AERMOTOR COMPANY 


2500 ROOSEVELT ROAD 
CHICAGO 
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EDITORIAL 


LEGISLATION, PoLiTics, AND 
EDUCATION 


syed F THE making of laws, as of 
f books, there is no end. With 
Dwerséd the advent of winter the 
thoughts of the average American turn 
naturally from football to legislation. 
With Congress already in session and 


‘most of the state legislatures about to 


convene, the stage is set for all those so 
inclined to indulge in the exciting indoor 


sport of curing the country’s economic 


eo 


and moral ills by legal fiat. 

Last spring friends of forestry were 
successful in obtaining the passage of 
two measures of outstanding national 
importance—the McNary-Woodruff Act 
and the McSweeney-McNary Act. At 


the present short session of Congress in- 


-terest centers on the. appropriation of 


amounts adequate to make these and 
other laws already on the statute books 
really effective rather than on the pas- 
sage of new legislation. So far Congress 
has been more liberal in authorizing a 
progressive forestry program for the na- 


tion than in providing funds to carry it 


out. Foresters may disagree as to the 
advisability and constitutionality of ad- 
ditional federal legislation enforcing the 
practice of forestry by private owners; 
but there can be no difference of opinion 
as to the importance of the steps so far 
taken, or as to the urgent need of funds 
to put the program already adopted on 
paper into practice in the woods. 


Most of the states have not yet gone 
so far as the government in the formu- 
lation of comprehensive forest policies. 
Consequently the situation there calls for 
new legislation as well as for bigger 
appropriations. This fact and the stead- 
ily increasing interest in forestry and 
other phases of conservation make it cer- 
tain that the coming winter will see the 
legislative hoppers filled with an even 
larger grist than usual of bills designed 
to solve our forest problems. Many of 
these will deserve favorable considera- 
tion; for, much as one may deplore the 
general tendency to legislate without 
limit on every conceivable subject, there 
is no doubt so far as forestry is concerned 
of the need of legal action not only to 
remove existing obstacles to tree-growing 
but to contribute to its progress in a 
constructive way. However desirable a 
laissez faire attitude may be in some 
fields, the public interest in forest per- 
petuation is too keen and too direct to 
let nature take its course unguided. 

This being the case, it is to be hoped 
that local sections and individual mem- 
bers of the Society of American Foresters 
will take an active leadership in initiating 
and supporting desirable legislation. Let 
no one be deterred from doing so by the 
cry that this is “ playing politics.”’ Web- 
ster’s first definition of politics is ‘‘ the 
science and art of government.” Surely 
no good citizen, and more particularly 
no good forester, should hesitate to play 
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his part in that game. What better op- 
portunity is there for the Society, its 
Sections, and its individual members to 
give concrete evidence of their devotion 
to public service than by active partici- 
pation in bringing about better govern- 
ment in the field with which they are 
most familiar? 

This need not involve entanglement 
in the machinations of partisan politicians 
and self-seeking lobbyists. It should in- 
volve the straightforward, clear-cut pres- 
entation of the essential facts in the 
situation, with constructive recommenda- 
tions as to the action desirable in view 
of those facts. The foresters of the 
country are obviously better qualified by 
training and experience than any other 
group to advise on matters connected 
with their own profession. To decline 
to do so would be to evade a definite 
responsibility and to ignore an excep- 
tional opportunity for service of a high 
order. 

On the other hand, let no one delude 
himself with the comfortable belief that 
our forest ills can be magically cured by 
a few passes of the legislative wand. 
Legislation is only a means to an end, 
and not an infallible means at that. The 
effectiveness of laws is measured not by 
the cleverness of their construction, or 
even by the highness of their ideals, but 
rather by the public support and technical 
knowledge back of them. Drastic fire 
laws will not accomplish much if the 
public does not want them enforced; 
ample provision for state forests will be 
of little value if the state forestry de- 
partment is not so organized and manned 
as to handle them effectively. 

Foresters need to remember that the 
successful practice of their profession de- 
mands not only the sympathetic coopera- 
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tion of the general public, based on an— 
intelligent appreciation of the public 
benefits of forestry, but also a knowledge 
of its fundamental principles and methods ~ 
on the part of forest owners. With all 
the preaching that foresters have done, 
it is doubtful whether the average citizen 
even yet has more than a dim realization 
of what forestry means to him and his 
children; or whether the average timber 
land owner has more than a vague con- 
ception of the meaning and implications 
of sustained yield. How many, even 
among the leaders of the lumber indus- 
try, think of timber growing except as 
a process which involves the clearing off 
of the original forest, planting, and the 
accumulation of compound interest and 
other carrying charges for several dec- 
ades until the new crop is ready to 
harvest? To how many of them is 
“normal growing stock”? more than a 
meaningless phrase? Is there a single tax 
assessor who understands the elements 
of forest valuation? Yet how can we ex- 
pect to make progress in tax reform, or 
in better forest management, or even in 
the enforcement of mandatory measures 
until there is a more widespread ap- 
preciation of such fundamental principles 
as these ? 

Let us have all the legislation necessary 
for the establishment and execution of 
sound forest policies; and let foresters 
by all means participate actively in se- 
curing its enactment. But in so doing 
let us not neglect the equally essential 
task of educating public and timber land 
owner to a Clearer conception of what 
forestry means and is. ‘This is an activity 
in which every forester can do his share, 
no matter how restricted his sphere. Its 
importance cannot be overemphasized. 


ee N THE Journat or ForEsTRY 
<4 for February, 1927, the writer 
ea described some of the dangers 
to forestry and to future forests arising 
from the existing methods of collecting 
large seed supplies without regard for 
_ either the individual qualities of the 
mother trees or the suitability of the 
_ strain to the climatic conditions under 
which the seedlings are eventually 
planted. Since that writing there has 
_ been a rapid development of interest in 
the problems of heredity as they bear 
upon forestry, reflected not only in 
numerous articles and translations, but 
--also in new research projects and, still 


“ more important, the introduction, by 

more than one American seed dealer, of 
“ certified seed.” Heretofore it has been 

| practically impossible ‘in ordering tree 

seed from the larger dealers to learn any- 
thing definite as to the origin of the seed, 
and there is still a long distance to go 
before the situation will be satisfactory, 
if only because the available natural sup- 
plies are so far from being uniformly 
good. While geographic origin is impor- 
tant, more attention should also be paid 
to the character of the trees from which 
seeds are taken. 

Much discussion will doubtless be in- 
dulged in before American foresters will 
become convinced of the importance of 
good seed as the foundation of reforesta- 
tion work. ‘“‘ Needed research” will be 
used as an excuse for postponing definite 
provision for seed supplies. It is true that 
many points of an academic nature need 
to be investigated before we shall know 


TREE “SEED FARMS” 
By CARLOS G. BATES 


Senior Silviculturist, Lake States Forest Experiment Station 


the full story as to what tree characters 
are of an hereditary nature and as to how 
they are transmitted. Such problems as 
the range of dissemination of pollen need 
study before we can be certain of full suc- 
cess in any of the more practical breeding 
experiments. These and many other 
minor points may occupy aspiring 
Doctors of Philosophy for several decades 
to come. 

Nevertheless, it is possible to point the 
way to certain practical steps for seed 
improvement which can be taken at once. 
It is believed that such direct methods of 
dealing with the problem will carry a 
greater appeal to Americans than sugges- 
tions for legislative or regulatory treat- 
ment, despite the tendency toward law- 
making for every conceivable purpose. 
Without doubt some organization of seed 
users and seed producers is necessary to 
effect a cessation of present bad practices 
and the most economical use of such good 
seed as is available. The final step of 
providing for the future may prove to 
be entirely a governmental function, al- 
though we can see in it opportunity for 
private enterprise and profit. 


Wuat Is a “ SEED FarRM ’’? 


The conception of “ farms” for grow- 
ing forest tree seeds of desirable qual- 
ity may be readily understood by any one 
who has seen the farms maintained by 
the better purveyors of garden and field 
seeds for the production of seeds of pure 
and special strains. These dealers do not 
depend, on the ordinary farmer for their 
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supplies, although they may draw new 
materials from especially good fields of in- 
dividual farmers, or where the farmer’s 
stock is pedigreed or has the requisite 
history for certification. The term “ cer- 
tification,” however has different mean- 
ings in different connections: in the case 
of seed potatoes it may mean little more 
than freedom from potato scab and prac- 
tically nothing as to the previous history 
of the strain from which the current crop 
has been grown. 

As used in this discussion a “ seed 
farm’’ for the production of forest tree 
seeds may mean any planted or natural 
tract of timber dedicated to the produc- 
tion of seeds of desirable quality and pre- 
pared therefor by artificial selection 
methods, with or without supplementary 
natural selection. The idea of planting 
trees of known origin and superior qual- 
ity for the primary purpose of seed pro- 
duction is, we believe, essentially new, 
and is the natural outgrowth of experi- 
mental work which has been under way 
for some time, having in view the deter- 
mination by trial of the best sources of 
seed for reforestation work in any par- 
ticular locality. On the other hand, the 
setting aside of tracts of especially de- 
sirable timber, to be dedicated primarily 
or solely to the supplying of seeds, has 
reached considerable proportions in some 
European countries and is the outgrowth 
of regulatory measures which are in ef- 
fect to bar certain undesirable seed sup- 
plies from use and to limit the movement 
of others to certain restricted climatic 
zones. In short, experience, supplemented 
by experiments which have been under 
Way as much as 25 years in some in- 
stances, has taught that the seed from 
certain localities has superior value for 
reforestation under certain conditions, 
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and steps have been taken to insure the — 
supplies for future needs, but so far as — 
we are able to determine the artificial © 
improvement of the seed stands has not — 
been undertaken. 

“Good seed ” as used in this discussion 
means tree seed from parents which have 
stood the test of time in proof of their 
adaptation to the conditions under which — 
they have grown and under which their 
progeny will be grown. This adaptation 
implies resistance to diseases and insects 
as well as suitability for climate and soil, 
all of which are so closely interrelated 
that the influence of one and all is ex- 
pressed at least partially in the form and 
vigor of the tree. Good seed may, there- 
fore, be obtainable as the result of either 
natural or intelligent artificial selection. 
‘The conception of seed farms may, like- 
wise, be made to include both virgin 
mature stands in which the process of 
natural selection has had full sway, and 
young natural or planted stands which 
have been thinned with careful considera- 
tion of the qualities of each tree. While 
the treatment of young planted stands, 
because of the uniform spacing of the 
trees, offers the best opportunity to judge 
the relative vigor of individuals, it must 
be realized that such a character as clear- 
ness cannot even be prognosticated at 
an early age, while the adaptation of the 
individual to unusual climatic factors, 
disease, and insects cannot be fully 
judged until the tree has been subjected 
to all possible dangers, and is mature or 
nearly so. The young natural stand, al- 
ways showing wide variations in the spac- 
ing of its trees, offers fewer advantages 
for development of a seed “ farm”? than 
either the old or the planted stand, being 
neither “tested through fire”? nor sus- 
ceptible to accurate biometric treatment. 


_ User or Mature STAnps For SEED 
3 COLLECTING 


In dealing with the natural seeding 
_ from virgin mature forests, or their use 
| for seed production under systematic de- 
_ velopment, we are favored by the fact 
that, as a general rule, only the superior 
trees of even-aged stands reach that dom- 
inant position in the canopy which per- 
mits them to be seed-bearers in a large 
way. Intermediate and suppressed trees, 
while possibly contributing pollen, are 
rarely able to mature their seeds and 
‘therefore are only half as important. 
While the dominant position in the 
stand may, it is true, be attained occa- 
sionally through accident, nevertheless 
we believe that a process of natural selec- 
tion for fitness goes on during the life 
> of any stand, and it is this process which 
we should turn to good use in our seed 
collecting. 

To illustrate the possibilities of de- 
velopment of a remnant virgin stand for 
seed production, and its importance in 
forest planting on a large scale, a concrete 
example may be given, although this de- 
velopment has not as yet passed the 
“aper” stage. In northwestern Wis- 
consin there is a large area (several 
townships) of potential Norway pine 
land known as “ The Barrens,” a portion 
of which is under consideration for pur- 
chase as a National Forest unit. This 
is rolling sandy land, so completely dev- 
astated that its present “ forest ”’ consists 
only of small patches of jack pine and 
of scattered small seedlings of jack and 
Norway pine. There is ample evidence 
that there is no natural barrier to its 
reforestation except lack of seed, and 
probably no one would controvert the 
idea that planting is called for and justi- 
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fied since the natural seeding-in of the 
entire area will require several. decades 
at least. 

Let us say to make the example more 
concrete that the federal government de- 
cides to reforest 100,000 acres of this 
barren land with Norway pine at the 
rate of 4000 acres per year and 1000 
trees per acre, or a total of 4,000,000 
seedlings per year. A generous estimate 
will allow the production of 40,000 
seedlings from a pound of Norway pine 
seed; there will, therefore, be required 
for this operation at least 100 pounds of 
seed per year. Considering that Norway 
pine produces good crops only about once 
every five years, at least 500 pounds of 
seed must be collected whenever there is 
crop enough to justify collecting at all. 
Whence shall such a supply of good seed 
come? Valuing the seed at the minimum 
cost of collection, about $5 per pound 
(the market price often reaches two or 
three times this figure), the outlay is not 
great from the standpoint of its con- 
tribution to the planting cost, yet the 
production of this crop might mean a tidy 
bit of income to any forest owner. 

There is sufficient Norway pine 
within the general locality to furnish 
this seed, without crossing any climatic 
barriers or going beyond the boundaries 
of the sandy soil type. Most of this, 
however, is in the form of small tracts of 
“second growth” which do not promise 
much either as to the quality of the trees 
or as to volume of seed production. On 
the other hand, an extremely fortunate 
possibility exists of collecting seed from 
a tract of about 100 acres of virgin Nor- 
Way pine on a private estate which has 
escaped both the axe and the fires which 
have swept the country since its cutting. 
This .timber consists almost entirely of 
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veterans more than 200 years old which 
have undoubtedly passed their prime in 
both growth and seed production. De- 
spite this age, it is believed that this 
single area can be expected to produce 
the quantity of seed computed above, 
provided only that the owner will per- 


mit some cultural improvement of the 


stand. This would consist of the re- 
moval of an occasional tree which shows 
strong susceptibility to heart rot, or 
whose stem is of undesirable form, or 
which has been below normal for the 
species in its natural pruning. Such a 
supplementing of nature’s long-drawn 
elimination process would in a younger 
stand almost certaintly result in a slight 
increase in the growth and seed-producing 
capacity of the remaining trees, and even 
with these veterans it is believed will 
have those effects in some slight degree. 
In any event, whatever seeds may be 
obtained after this proposed cleaning of 
the stand will approach the ideal of 
“good seeds” for this particular refores- 
tation project as closely as it is possible 
to go. 

The owner of this tract of 100 acres 
of Norway pine, if commercially minded, 
would be entitled to a royalty of at 
least 50 cents on every bushel of cones, 
for which collectors in Wisconsin re- 
ceive from $1 to $4 per bushel at de- 
livery points. Assuming that itis cap- 
able of producing every 5 years the 500 
pounds of seed desired of it, or the 
equivalent, about 700 bushels of cones, 
this would amount to 70 cents per acre 
per annum, which is certainly not a bad 
return from land which can not com- 
mand $2 per acre in the present-day 
market. Just how long one might be 
justified in retaining merchantable tim- 
ber for this revenue we shall leave for an 
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economist to compute. Needless to say, 
the collection of the cones from these 
mature trees might depend upon the 
activities of squirrels, although in this 
instance it would seem possible to employ 
a portable tower to reach the tree tops. 

It is gratifying to learn that the state 
of Pennsylvania through State Forester 
Illick is already setting aside for seed- 
producing purposes primarily some of the 
more desirable of its few remaining 
tracts of Norway pine. This is only a 
last resort in the case of a species which 
is near enough extinction seriously to 
hamper projected reforestation work. In 
the less critical cases, such as those of the 
southern and western pines, it should still 
be possible to set aside not only tracts, 
but the very best tracts of virgin timber, 
properly distributed throughout the 
range of each species, and so to clean 


these stands that they may be depended: 


upon to yield seeds practically free from 
any weakness or taint whatever. Given 
an area of appreciable size in the midst 
of a larger area of similar natural qual- 
ity, the probability of pollination from 
undesirable trees outside the treated zone 
may be discounted to almost nothing. 


GrRowING YOUNG Forests FOR SEED 


The plan of utilizing young planted 
forests for the production of seeds of 
desirable quality is a natural outgrowth 
of the consideration of the superior 
values of mature virgin trees. If ma- 
ture stands are becoming not only rare 
but decadent, and if at best it is a diffi- 
cult matter to collect the seed from the 
tallest and finest of forest specimens, why 
should we not cultivate for seed produc- 
tion plantations of the progeny of these 
fine specimens? The progeny will pos- 
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“sess the same inherent characters (and 
it is only with the inherent characters 
_ that we are concerned), among them we 
can make still further selections, and 
they may, by proper cultural methods, 
be brought to seed bearing at a com- 
paratively early age, while their seed 
may be collected without undue effort. 
The first steps along this line have 
been taken in connection with experi- 
mental plantations designed to bring out 
the difference between theoretically de- 
sirable and undesirable forms, strains, or 
varieties of a given species. In its sim- 
plest form we may consider such an ex- 
periment as including every available 
seed source of a given species. Seeds are 
collected from the latitudinal extremes of 
the range of the species as well as from 
many intermediate points. As far as pos- 
~ sible collections are made from indi- 
vidual trees or small groups exhibiting 
characteristics of bole form and growth 
vigor, clearness, forking, disease resis- 
tance, etc., which can be measured or 
described. These climatic and individual 
forms are then brought together for 
growing at one or several places within 
the natural range of the species. Using 
the utmost care to provide uniform con- 
ditions for all of the lots of seedlings in 
the nursery as well as in the field, both 
climatic adaptation to the new site and 
individual characters of the parents 
} which are heritable should be brought out 
| at a comparatively early age. The result 
i is that, after a period of perhaps twenty 
years, we may have a collection of young 
i trees of very varied origin, of which a 
} certain proportion will show themselves 
| adapted to the new growing conditions. 
| For the determination of general prin- 
i ciples we are intensely interested in the 
4 origin of those which are, and of those 
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which are not, adapted, so that in the 
future we may know just where to go 
to supply a certain local requirement for 
seed, and from what types of trees we 
may safely take the seed. On the other 
hand, for the next step, which represents 
the practical “breeding” accomplish- 
ment, we are concerned only with the 
fact that we have this assortment of de- 
sirable trees of varied origins, or at least 
not all of the same origin. The unde- 
sirable individuals, whatever their origin, 
may at this stage be weeded out. Those 
remaining may be developed rapidly by 
the thinning toward the full-crowned 
form which is desirable for seed produc- 
tion. It will, however, be desirable, even 
after the original weeding, to maintain 
even spacing as closely as possible, so that 
the inherent vigor of the trees stands out 
clearly, unaffected by any individual ad- 
vantages of position. A more or less con- 
tinuous process of selection seems de- 
sirable even after seed production has 
begun, especially as the seed-producing 
capacity of individuals varies as greatly 
as any other character, and non-producers 
should be eliminated if others will be 
benefited thereby. 

Whether or not this plan of procedure 
is as directly productive of the desired 
results as one which involves only the 
collection, at the outset, of seeds from 
very superior and well-tried parents, re- 
mains to be seen. The point, of course, 
is that the former plan contains a wider 
range of experimental and scientific pos- 
sibilities. In addition, it seems probable 
that the bringing together or unrelated 
“blood lines” from widely separated 
sources may introduce into the progeny 
new vigor, just as the first crossing of 
separate species produces usually a hy- 
brid of greater vigor than either parent. 
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On the other hand, if only seed from the 
immediate locality of the planting site 
were employed in any instance, and these 
were all from choice specimens whose 
pollination was likewise of desirable 
origin, the chances of obtaining a high 
percentage of “ desirables” in the plan- 
tation would obviously be better, and 
there would be less chance of any un- 
desirable characters appearing in the 
progeny late in life. 

A concrete example of “ seed farming ” 
may be given in the efforts to overcome 
the planting difficulties of the Nebraska 
National Forest, which have apparently 
arisen in no small measure from the use 
of stock of undesirable origin. Native 
western yellow pine in Nebraska is very 
widely scattered, making it difficult to 
collect seed from it. Since it is, more- 
over, of short stature, the early opinion 
was that the better classes of pine to be 
found in the Black Hills and at various 
points in the Rocky Mountains com- 
prised more desirable seed sources. It 
was not until seed from these distant 
origins and radically different climatic 
conditions had been used for nearly 
twenty years, that it began to be sus- 
pected that both the insect injury and 
the Peridermium which were prevalent 
in the plantations might be fostered by 
lack of inherent resistance in the trees 
and their comparatively poor adaptation 
to the site and climate. At about this 
same time seedlings from local seed were 
making an outstanding showing in the 
nursery, and it was also possible to trace 
some of the oldest and cleanest of the 
plantations to a lot of seed which had 
been collected in Nebraska at the very 
beginning of the undertaking. An out- 
standing case of tip-moth injury was, 
at the same time, traced to seed of New 
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Mexico origin, while, apparently, the 
Black Hills seed which had been used 
more largely than any other, produced 


trees of a fair degree of adaptation. 
These observations led to a desire not 


only to compare local seed with that of 


other origins in plantations under iden- 
tical conditions, and thereby to prove to 
administrative officers the justification of 
a greater expense for seed collecting, but 
also to lay the foundations for a future 


.seed supply by bringing together seed- 


lings from the best possible specimens of 
the local pine. To this end a number of 
seed-bearing trees of unusual vigor were 
selected over a wide territory and the 
work of collecting their seed, as available, 
and of growing and planting out the 
stock derived therefrom, is being pros- 
ecuted by Supervisor Higgins of the Ne- 
braska Forest and by J. Roeser of the 
Rocky Mountain Forest Experiment 
Station. It is planned that all such stock 
which becomes available for a number of 
years shall be set out in a segregated area 
in order that it may always be free from 
pollination from undesirable sources; 
that as the trees develop undesirable in- 
dividuals shall be weeded out, suscepti- 
bility to rust and tip-moth injury, as 
well as general vigor, being given con- 
sideration in this process, since it was 
plainly apparent in the selection of the 
mother trees that specific immunity to 
the gall rust is possible; and finally, that 
seeds of other origins shall be tested in 
the same manner for their relative merits, 
and shall be eliminated from this planta- 
tion only as they show obvious inferior- 
ity. From this plantation there will un- 
doubtedly come, in the course of years, 
a sufficient supply of “ pedigreed” seed 
to carry most of the planting project. 
Such a supply is especially important ir 


this case not only because of the peculiar- 
ity of the planting site relative to other 
yellow pine types, but also because the 
planting of the Forest is likely to proceed 
over a very long period before it is com- 
pleted, with some chance that the second 
regeneration may also have to be by 
1eans of planting. Unfortunately, trees 
of desirable character, already established 
and close to seed-bearing age, cannot be 
used as seed producers with complete 
confidence because they are not suffici- 
ently segregated from undesirable speci- 
mens. However, where the former occur 
in sufficient numbers to warrant, even 
the cleaning of the general plantations 
ay be resorted to when there is a little 
ore confidence in the principle involved. 
There is now afoot a similar move to 
test the climatic and individual forms of 
f orway pine in the Lake States and other 
portions of its range, and to develop from 
buch tests seed farms of this species in- 
dependent of any that may yet be recov- 


ered from among the fast-disappearing 
virgin stands. In this instance it is prob- 
hble that as many collections as are avail- 
hble will be tested, for scientific purposes, 
in the north, south, and middle portions 
»f the Norway pine range, without refer- 
‘nce to any particular reforestation proj- 
bct or needs, and that the small test 
plantations will gradually be extended to 
izes suited to practical seed production, 
fter the first experimental results have 
been observed and suitable material comes 
In carrying out such a dual 


jant safeguards to be considered, which 
i 4 be enumerated here: 
. The site selected should be segre- 
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unless the natural stands are extensive — 
enough to produce a large volume of 
pollen, when a much greater distance 
would be desirable. 

2. Since time is an important element 
in the project, the site should be care- 
fully chosen for the most vigorous growth 
of a given species, but the mixing of 
species in such plantations will have ser- 
ious disadvantages, especially if they do 
not have the same growth rate. The use 
of a single area for seed farms of more 
than one species is not objectionable if 
the soil conditions are suitable. 

3. The site should be an even plain 
or slope with the greatest possible uni- 
formity of soil conditions. 

4. The conditions of competition at the 
outset should be made as uniform as pos- 
sible through cultural means, and should 
be maintained so until the trees are com- 
peting largely with one another. The 
trees should be evenly spaced. 

5. Any given lot or variety entering 
into the test should be planted in a num- 
ber of places, and in each case in prox- 
imity to different neighbors, so that the 
individual lot meets all possible variations 
in competition. The unit tentatively 
adopted for such division is one of ten 
trees, but regardless of this, the lot 
should appear in at least ten places in 
the plantation. 

6. Since certain poorly adapted lots 
are likely to disappear entirely from the 
plantations, study should be given at the 
outset to the probable chances of each 
lot, and in order to avoid large openings 
in the stands, undesirable or possibly 
weak lots should be evenly scattered 
among the better ones. 

7. Immediate losses after planting 
should be replaced in order that even 
competition may be maintained through- 
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out the plantation until the trees are 
large enough to be judged on their merits. 

8. It is probable that under the con- 
ditions prevailing in the Lake States 
weeding of the plantation may be begun 
at the end of ten years, and that small 
seed crops may be expected by the .time 
the trees are twenty years old. Both 
stages can probably be hastened by the 
wise use of fertilizers, which should, 
however, be used cautiously to avoid in- 
ducing growth phenomena which may 
materially affect the hardiness of the dif- 
ferent varieties, such as too prolonged 
growth in the late summer. 

Such plans as those described above for 
the growing of stands to produce good 
seed may seem rather remote. While 
they are developing, there are certain ob- 
vious things that can be done to diminish 
the dangers of the present hit-or-miss use 
of seeds. The best existing mature stands 
of any species can be utilized, as has 
been described for mature “ seed farms.” 
Haphazard seed collecting which may, 
and often does, include the least desir- 
able trees, can be discouraged by the 
demands of seed users for some know]l- 
edge of the kinds of trees from which 
seed has been taken. Still simpler is it 
for the seed user to insist that the seed 
supplied him shall be from the same 
climatic zone as that in which it is to 
be used. There is no need to attempt 
to set up arbitrary zones; probably sum- 
mer temperatures define the important 
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differences of climate as nearly as any 
one element, and it is not difficult fot 
any one to ascertain whether the point 
of collection varies from the planting 
site in summer temperatures by ar 
amount sufficient to involve the risk oi 
poorly adapted stock. 

Perhaps it is most important of al 
that both public and commercial nur 
series should keep a record of the seec 
sources of all their stock, and be able t 
allocate each lot back to its origin wher 
the opportunity exists, instead of sending 
it where it is least likely to give gooc 
results. For example, Norway pine if 
the Lake States grows naturally in ; 
climatic belt about nine degrees “‘ wide’ 
as measured by summer temperatures 
Any movement of seed or stock to ; 
region more than two degrees colder o 
warmer than that in which the seed wa 
grown would seem to be unnecessary 
since any third of the entire belt i 
capable of producing all the seed tha 
may be needed locally. 

Out of these considerations grows : 
need for a much greater exchange of in 
formation on available seed supplies an 
their quality. In each forest region — 
central clearing house for such informa 
tion seems a prerequisite of intelligen 
action. Whether such activities wil 
point to continued bad practices whic 
require “regulation” remains to b 
seen. We expect to have more to sa 
on this subject at a later date. 


GENERAL 


»@ HE human race has been im- 
7 proving plants and animals for 
Seed its own betterment for thou- 
sands of years. Most of this improve- 
ment has been brought about, until recent 
years, by the crudest of empirical means. 
‘The science of genetics is extremely 
young, and though it has made revolu- 
tionary changes in our knowledge of 
breeding plants and animals for some 
definite characteristic, it does not even yet 
enable us to simplify all breeding prob- 
lems. Time is still a very serious factor 
in tree breeding. The man who is in- 
erested in the breeding of trees may 
iwell envy the man who is breeding an- 
nual crops, with their annual genera- 
tions, for generations in forest trees may 
often be as long as generations of the 
human race, and several generations may 
jpass before many of the desired results 
are obtained. 

Even a casual study of breeding forest 
itrees for rapid growth, with a correlated 
jstudy of the general subject of genetics, 
imakes one feel that the breeding of every- 
ithing but forest trees has been attempted. 
' The development of new species or va- 
jrieties of trees has generally been for the 
ipurpose of producing a better fruit, not 
Ito produce a larger quantity of better 
iquality of wood. Even the cultural 
imethods used for improving the growth 
Irate of trees in a forest stand or for 
securing reproduction have been little, 
if at all, based upon an understanding 
of the hereditary characters of the trees 
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dealt with. Foresters do not know 
enough about heredity in trees to place 
their silviculture upon a sound basis, for, 
surely, doubt as to the quality of our seed 
and seedlings means doubt as to the qual- 
ity of the resulting timber. This is evi- 
denced by many recent publications (1, 
TO. 19, 24, 27,290,398). 


SILVICULTURE AND GENETICS 


Silviculture is generally considered to 
be the fundamental forest science, but it 
is based in turn upon such sciences as 
chemistry, physics, plant physiology, and 
soils. In all of these applied sciences there 
are serious gaps in our chain of know- 
ledge. For example, the chemists are 
vague about the chemical composition of 
wood. The physical forces activating 
water in plant tissues are only slightly 
understood. Such an apparently elemen- 
tary phenomenon as the germination of 
a seed cannot be completely and con- 
The recent endow- 
ment of a chair of forest soils at a promi- 


cisely explained. 


nent university was accompanied by a 
public statement of the great need for 
furtherance of this phase of scientific 
knowledge. 

Silviculture, then, is greatly handi- 
capped, not only by a lack of much gen- 
eral scientific knowledge, but also by the 
absence even of collected and correlated 


: sort 


information of the “ practical” 
which has already been gleaned bit by 
bit. Silviculture still is inadequately cov- 
ered in our literature. It appears that 


we must, of necessity, because of the in- 
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tricacy of the subject and our lack of 
knowledge, be very vague, wrong, or 
quite speechless when asked for an answer 
to many of our silvicultural problems. 

Silviculture attempts to keep forest 
areas at their maximum _ productive 
capacity. Yet productive capacity at, the 
present time is limited by the incomplete- 
ness of our knowledge, by economic cir- 
cumstances, and by the quality of the 
species on certain areas. At the same time 
we can see more and more clearly the 
probability of a timber shortage in the 
near future. One must, then, admit that 
the development of fast growing forest 
trees appears to be a matter of consider- 
able economic importance, a means of 
increasing productive capacity, perhaps, 
more rapidly than any other means. 


GENETIC PRINCIPLES AND [REE 
BREEDING 


If one studies the subject of genetics 
he usually finds lucid diagrams and de- 
scriptive matter explaining the ratios in 
which the dominant, recessive, or mixed 
characteristics of the parents are tran- 
smitted to the offspring. These Men- 
delian principles are usually illustrated 
by means of several generations of rats, 
guinea-pigs, or Drosophila flies; some 
times by plants. The ratios in many of 
the elementary cases are so mathematic- 
ally uniform that one is likely to get the 
idea that all breeding difficulties but the 
pure labor of control and compilation are 
done away with. For example: To go 
back to elementary genetics, Mendel 
found that crossing a parent with a pure 
dominant character (D) and one with 
a pure recessive character (R) produced 
offspring according to the formula: 1 D: 
2 DR: 1 R,i. e., 1 part (D) pure domi- 
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nant, 2 parts (DR) mixed with only the 
dominant character in evidence, and one 
part (R) pure recessive, with only the 
recessive character showing. This means 
that 3 parts give evidence of the domi- 
nant characteristics. It is interesting to 
note, apropos of the uniformity of the 
ratios, that seven experiments with peas, 
each one for the purpose of testing in- 
heritance of a different character, gave 
actual ratios of 2.96 to I, 3.01 to I, 
3.15 to I, 2.95 to I, 2.82 to 1, 3.14 to 
and 2.84 to 1. The average of the seven 
experiments was 2.98 to I. (5). 
Difficulties attend the application of 
genetics to the breeding of trees. Many 
trees, because of centuries of cross fer- 
tilization (cross breeding) the heterozy- 
gous for many factors, equivalent to the 
part represented by 2 DR, above. If we 
wish to produce trees in which rapid 
growth is the dominant characteristic, the 
recessive character or factor of poor 
growth should not only be bred out and 
eliminated as nearly as possible, but the 
dominant, rapid growing tree we hope 
to develop should, in turn, bear only 
seed that will produce a like tree. This 
means that it should not be allowed to 
cross with another tree with recessive or 
mixed characters. It is almost impos- 
sible to accomplish this unless we grow 
the trees in isolated plots, as pedigreed 
Rosen rye is grown, on an island in Lake 
Michigan, isolated from other ryes; 
surround them by species with which they 
will not breed; or, for further breeding 
purposes, make all pollinations by hand. 
Of course, if we are to plant an area at 
the beginning of each rotation, and never 
expect to use in situ the seed from the 
forest stand of rapid growing trees we 
have. produced, it is possible to keep 
relatively small isolated stands of the 


y “pure strain to be used as a source of seed 
ia only. It would not be necessary then to 
| see that our main stand was kept free 
_ from crossing with other species or varie- 
ties. The idea of a seed source of good 
quality is being carried out in Pennsylva- 
) nia (26) where stands of good quality 
| Scotch, red, and white pines have been 
chosen as sources of good seed. These 
stands might be said to be chosen by 
| selection for no breeding as such has 
entered into their evolution. It has 
merely been noted that they are better 
} stands than the average and as such 
- should be sources of better than average 
seed, to be used for new stands. Also 
they are not isolated stands. 

Forest trees may be said to be of great 
value only in the aggregate, not as indi- 
) viduals. The quality of rapid growth 
which is found in many individuals could 
be reproduced by grafting, but the ex- 
pense of grafting a cion of such stock 
to a root stock of an ordinary seedling 
of like species is not justified at the 
present time. Grafted stock would also 
be likely to cross breed, and if it hap- 
pened to be heterozygous, as is probable, 
or to be a mutation, it would not give us 
suitable seed upon reaching maturity or 
seed-bearing age. And again, if grafted 
stock is used to establish a stand we would 
be forced to start a new generation arti- 
ficially at the end of the rotation or the 
area would be regenerated with reverted 
stock of ordinary or poor growth. 


GENETICS AND HoRTICULTURE 


If one turns to horticulture for en- 
couragement in tree breeding he is likely 
to be disappointed, but it must be re- 
membered that most past improvements 
were brought about by a crude form of 
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selection, that pratically all of the good 
varieties were propagated by grafting, 
and that horticulturists, like the rest of 
us, have not had the guidance of any 
precise knowledge of genetics until recent 
years. The development of new tree 
fruits usually takes much longer than 
that of annual crops and in that respect 
it is similar to our own problem. Im- 
provement of horticultural crops has re- 
ceived much more attention than the im- 
provement of forest trees mainly because 
the food value of the crop produced: by 
horticultural stocks is so important. 
Apples have been tremendously improved, 
but a long time has also elapsed since 
Pliny wrote (5) that some varieties were 
so sour that they took the edge off a 
knife. Fruit trees were often grown 
near dwellings, where they were easily 
observed and where any especially good 
qualities or unusual characteristics could 
easily be taken advantage of. Also the 
laws of chance have entered into the 
development of many forms. One man 
sowed over a bushel of apple seeds and 
one seed produced the Wealthy apple 
(5). Likewise, one million seedlings of 
soft maple were grown out of which one 
popular form of cut-leaf maple was 
picked. 

Even today there are few “ pure 
horticultural plants. Most good species 
or varieties are propagated from cut- 
tings. Although the first generation 
crosses of fruit trees will seldom produce 
the desired qualities, double crossing, self 
fertilizing the cross, or back crossing 
with one or the other parent, followed 
by selection, should produce some good 
individuals. Even here the time element 
has caused most operators to confine 
themselves to first generation crosses in 
the hope that chance would produce a 


”? 
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good seedling. If these first generation 
trees prove undesirable, they are usually 
- destroyed, although genetics indicates that 
they have potential value as possible par- 
ents for. another generation, some of 
which might prove to have very desirable 
qualities. ai 

A perusal of Rehder’s “ Enumeration 
of Coinfers”” (4) impreses one with the 
large number of evergreen species under 
cultivation. Horticulturists have de- 
veloped a surprising number of recog- 
nized varieties from many of these, but 
there is apparently quite a lack of authen- 
tic hybrids. This is a little dampening 
to a neophytic tree breeder’s ardor when 
he realizes how much artificial manipula- 
tion these evergreens must have been sub- 
jected to in the quest for new forms and 
varieties. 

The statement of Bailey (5) that 
“ Among American fruit plants there are 
comparatively few valuable  species- 
hybrids” would seem to indicate that 
there would be little success attending 
species crosses in forest trees. This state- 
ment is based primarily upon the ability 
of the fruiting plant to produce large 
quantities of good quality fruit, whereas 
the forester is striving for more rapid 
production of wood. It may ignore the 
factor of hybrid vigor. 


Hysrip VIGOR 


Hybrid vigor is a term applied to the 
vigorous qualities exhibited by some of 
the offspring of hybridization. One of 
the vigorous qualities is that of increased 
growth rate. Hybridization, then, would 
seem to be one of the good ways of 
obtaining more rapid growing trees. 

Bailey (5) states that the honor of 
producing the first plant hybrid arti- 
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ficially is attributed to J. G. Gmelin, 
who accomplished this near the end of 
the seventeenth century. Thomas Fair- 
child crossed Sweet William and Car- 
nation about 1710-1720. Linnaeus pro- 
duced several hybrids. Kolreuter (1732- 
1806) laid the foundation of scientific 
knowledge. Thomas Knight worked with 
numerous vegetables and fruits. C. F. 
Gortner did some excellent work from 
1825-1850. Apparently (3, 21) the first 
recorded tree hybridization was carried 
on by Klotzsch at Berlin, in 1845, when 
he crossed two species each of pine, oak, 
elm, and alder. He noted the augmented 
rapidity of growth and the increased dur- 
ability of the new hybrids, but the work 
was not continued. In fact such work 
has only recently received much attention. 
Not all, and in some cases not even a 
major proportion, of the generation re- 
sulting from hybridization are neces- 
sarily markedly superior to the better 
parent in some quality. For example, 
Richey (37) states, relative to the re- 
sults of extensive hybridization of stand- 
ard varieties of corn to improve yields, 
that, “of the 244 crosses, 201 yielded 
more than the average of the parents and 
43 yielded less than this average. This 
is striking evidence of the tendency of 
hybrid vigor to increase yields. Of the 
244 crosses referred to, 86 (about one- 
third) yielded over 5 per cent more than 
the better parent.’ On the other hand 
Houser (25) working with first genera- 
tion tobacco hybrids found that his hy- 
brid yields exceeded, in all cases, not only 
the average of both parents, but the better 
parent as well. The lowest increase in 
yield was 74 per cent, the highest 31 per 
cent, and the average 174 per cent. 
There has been a great deal of experi- 
mentation with such crops as tea, sugar 


cane, cotton, flax, hemp, abaca (manila 
hemp), sugar beets, and the like, but only 
_ the results dealing with production of a 
_ larger volume of the main body of the 
~ plants seem exactly comparable to the 
problem of faster volume production in 
trees. The production of cotton and corn 
is mainly concerned with the fruit. Sugar 
beet breeding is for the purpose of in- 
creasing the sugar content of the beet. 
However, some of the miscellaneous re- 
sults are interesting as they may bear 
upon the possibility of changing the prop- 
erties, qualities, or composition of trees. 

That breeding is not all a simple pro- 
cedure of easy pollination and routine 
compilation of the results can be illus- 
trated by a few examples. Henry (22) 
found that careful attempts to cross four 
species of ash (Fraxinus) resulted in 
seedlings which so closely resembled the 
mother parent that they appeared to be 
examples of what Bateson called mono- 
lepis. Henry says that East observed sim- 
_iliar results in crossing species of Nico- 
tiana and stated that “these seeds (of 
the attempted cross) must have resulted 
from apogamy or polyembryony, i. e., 
from development of an immature egg 
cell without fertilization.” Henry states 
that “‘ the occurrence of the phenomenon 
in Fraxinus is very embarrassing.” Ap- 
parently this is another factor to be 
reckoned with in tree breeding. It may 
prove baffling if very common and will 
appreciably slow up the work. 

Kempton, having noted some variations 
from the expected Mendelian ratios, has 
collected interesting data (28) from a 
number of sources with the hope of 
throwing some light on the matter. 
When a certain character is found to 
have been transmitted to a smaller num- 
ber of offspring than the Mendelian 
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ratios indicate should be produced, it has 
been thought that it could be accounted 
for by the assumption that the gamete 
with the gene of that factor was at a 
disadvantage in effecting fertilization in 
competition with the gamete bearing the 
dominant allemorph. In this paper it is 
stated that Bond obtained different ratios 
in peas when he pollinated mature and 
immature stigmas. Pollen upon the im- 
mature stigmas no doubt went through 
the equivalent of a storage period before 
it could effect pollination. The storage 
of maize pollen under various conditions 
was carried out by Kempton, and varia- 
tions did attend the use of the different 
groups of pollen in breeding. 

The vigor of growth of pollen tubes, 
the effect of storage on the vitality of 
pollen, and the fact that the presence of 
a gene for a certain character in the 
gamete of maize is associated with a 
demonstrable chemical change are fea- 
tures of breeding work that need further 
study. The failure to accomplish crosses 
among the ashes may not only be ex- 
plained but remedied by a better under- 
standing of the qualities and reactions of 
No doubt many difficulties at- 
tending hybridization will remain un- 
solved until more is known about the 
process of pollination and fertilization. 


pollen. 


SELECTION 


No program of breeding would seem 
to be complete without some considera- 
tion of the matter of “ selection,” though 
not breeding in the 
Early breeding work 


’ 


“selection” is 
strictest sense. 
seemed to show that selection might be 
the solution of many difflculties. Rather 
famous in this respect is the selection de- 


scribed by Smith (40) and Richey (37). 
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One variety of corn was selected through 
13 generations in an attempt to develop 
seed with high and low oil and protein 
content with results as follows: 


Oil content Protein content 
Year High Low High Low 
DGG ees 4-70 4:70 10.92 10.92 
TLOOSs we ere ereis 7-19 2.39 13.94. 8.96 


This experiment seemed to put pure 
selection in a very strong position, for by 
selection a considerable change in proper- 
ties was achieved. The next year, how- 
ever, Pearl and Surface (35) published 
the following statement: ‘‘ The chief, 
if not the entire function, of selection in 
breeding is to isolate pure strains from 
a mixed population. It is found impos- 
sible to bring about by selection improve- 
ments beyond the point already existing 
in the pure (isolated) strain at the be- 
ginning.” In other words, intelligent 
breeding plus selection would probably 
accomplish or exceed the results of pure 
selection and do it in a shorter period 
of time. 

Richey states that practically all of the 
present varieties of corn have been pro- 
duced by mass selection, and he feels 
that it has its place, at least in main- 
taining yields. The development of ear- 
to-row* selection for corn at first ap- 
peared superior to mass selection, but he 
says “there has been no evidence of a 
cumulative increase in yield under con- 
tinuous ear-to-row selection.” This lack 


*Ear-to-row selection means planting the 
seed from one fruit (as ear of corn) in one 
row or part of a row and another like set of 
seed in the next row, etc. The purpose in 
this was to keep separate records of each 
parent and their offspring, and avoid the 


mixing that takes place in “mass selection” 
methods. 
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of cumulative increase is the weak point 
in any form of pure selection. 

The real place of selection, it appears 
to me, is given in Richey’s statement 
“| |. plant breeding consists essential- 
ly in hybridizing to create new combina- 
tions from which to obtain the best by 
selection.” This means that since the 
forest tree breeder desires the rapid 
growth resulting from hybridization, and 
probably will desire to discard the hy- 
brids that do no better than the parents 
in growth rate, hybrid seed can be planted 
in a nursery bed, and the most vigorous 
seedlings resulting can be selected and 
used for planting. After finding suitable 
hybrids, areas of parent stock could be 
established and the hybrid seed could be 
produced by natural or artificial cross 
fertilization. 


Tue Factor or Cost 


The mention of planting brings up the 
question of planting costs, which, for 
many areas, have been considered as 
higher than the estimated returns at the 
end of the rotation would justify. Rapid 
growing trees will, naturally, bring 
quicker returns than slow growing trees 
and for that reason would shorten the 
rotation and the period during which 
compound interest is active. The extent 
to which this will influence planting costs 
and allow for higher initial investments 
is illustrated below. If we assume that 
land is worth $5.00 per acre, the cost of 
the stock and the planting together is 
$10.00 per acre, the yearly expenditure 
for taxes and protection is 5 cents and 
3 cents respectively per acre, and interest 
is 4 per cent per year compounded, the 
following approximate total costs would 
be charged against the plantation: 
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APPROXIMATE COST OF A 7x7 PLANTATION AT VARIOUS AGES Le 
ee errs i oe 


Rotation dee brah ea Cae Total costs Meath 
and land and protection 80-year cost 
a 
Dollars per acre 
Years 
EO reMereleusratcn iis dis fob 27.20 2.48 30.28 7.9 
BO eiecs tits! Sip Sie, «we sine 43-55 4.49 48.05 12.5 
PO peatetenanaiis,is-tolsis ons pre rere 67.00 FeO2 74.62 19.4 
S Oinr pst ase oxat Lamilcha 1s kts TOr.85 12.21 114.06 29.8 
(ee ese ea 153.00 19.10 172.00 44.7 
Os + GSAS, ae ee 341.00 44.15 385.15 100.0 
WS Ox sratncsireer emeeeioe 753.00 98.90 851.90 221.5 


* Cost of land, $5.00, deducted at end of rotation. 


For the purposes of illustration, 80 
years has been picked as an average rota- 
tion for the country as a whole. It then 
appears (right hand column) that a re- 
duction in the rotation of 20 years or 
25 per cent (from 80 to 60 years) effects 
a reduction of 55.3 per cent in the costs. 
A reduction of 30 years or 374 per cent 
(from 80 to 50 years) effects a reduction 
of 70.2 per cent in costs, 

The hypothetical nature of these par- 
ticular figures does not alter the fact that 
more rapid growth will materially reduce 


the cost of growing timber, whether it is. 


naturally or artificially established. If a 
tree can be produced that will grow as 
much timber in 50 years as its parent 
stocks do in 80 years, we could theore- 
tically afford to spend almost twice as 
much as the cost of establishing the par- 
ent stock to establish a stand of the new 
stock. And even then, at the end of its 
rotation, the new stock would have pro- 
duced as much as the parent stocks at the 
end of their rotation, but the final cost 
as shown in the table would be, alto- 
gether, only a bit more than half as much. 
This would seem to indicate that in such 
a case we could advantageously replace 


many planted stands that are growing 
slowly or moderately at the present time, 
and further do planting on areas where 
planting does not now pay, because the 
best present growth is too small to fur- 
nish reasonable income. 

Unless some trees can be bred “‘ true’ 
(and this may never be a development 
worth the effort) it appears that we shall 
be obliged to replant our hybrid stands at 
the end of each rotation, for if we allow 
natural regeneration, genetical experience 
indicates that the second generation will 
be very mixed, lose a great deal or all of 
its hybrid vigor, and in general prove 
unsatisfactory. Experimentally such an 
area of second generations would prove 
exceedingly interesting and valuable as 
a source of new varieties, which could 
be selected as parents for new crosses. 
One of the greatest needs at the present 
time is for some such area where various 
relationships can be studied over a long 
period of time. 


? 


Hysrips, DisEAse RESISTANCE, AND 
IMMUNITY 


In many cases a hybrid not only 
makes more rapid growth than the par- 
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ent but may also be more resistant or, There is less evidence that trees may 
we hope, even immune in some cases, to be developed that are resistant to insects, 
diseases that attack one or both of the though it would be highly desirable to 
parents. This characteristic has already produce them. Bates (6) noted that in 
proven of inestimable value in numerous one plantation there seemed to be suffici- 
agricultural crops, when rusts, smuts, ent differences between western yellow 
wilts, and the like have become prevalent.. , pines of varied geographical seed sources 
Kearney (27) states that by 1900 breed- to cause some browsing animals (prob- 
ing is said to have produced two varieties ably deer) to feed upon some and reject 
of cotton that were thoroughly wilt re- others after sampling. If an animal may 
sistant. Hartley (19) has discussed in be drawn or repelled by some taste or 
considerable detail the relation of gene- quality in a tree, why may not insects, 
tics to disease resistance in trees. Disease also? Various chemicals and other sub- 
resistance was mentioned by Sudworth _ stances are now being tried with western 
(41) as one of the phases of tree breed- pine beetles with this idea in mind. It 
ing that needed study, and, whether con- has been stated that a solution of aloes 
sciously or not, he placed it at the head introduced into a white birch infested 
of a list of tree breeding problems. Henry with bronze birch borers apparently 
(23) in discussing hybrids states that caused the borers to leave the host tree. 
they “are to a considerable degree im- ‘These phases give almost unlimited leads 
mune from serious attacks of insects and for study and experiment. “The number 
fungoid diseases.” Pathologists are now of insect pests attacking the forest trees 
attempting to obtain blight resistant of this country and the resulting damage 
chestnuts by crossing exotic forms with mean, as before intimated, that breeding 
our own chestnut. Lookout is also kept trees for resistant characteristics may at 
for any chestnut sprouts appearing in the some time take precedence over breeding 


blight region that may appear to be them for more rapid growth. 
resistant. White pine blister rust can 


be controlled by ribes eradication but a 


resistant species would be very helpful, } 
and eliminate at least a part of the large ‘The source of the seed from which 


sums now expended in control measures. SS stock to be planted on a particular 

Though not much 1 bnownmebouttie site is worthy of much study. The United 
recently discovered larch canker, the fact States are of such an area and have such 
that it has been found to attack Douglas varieties of climate, soil, elevation, and 
fir might mean that its chance introduc- Other site factors that “ geographical ” 
tion into the Douglas fir region would ‘strains of certain tree species have ap- 
be followed by losses that would be inthe parently formed. In the case of western 
nature of a national calamity. Such an yellow pine these differences are great 
introduction may be inevitable, but if enough to have resulted in several at- 
it could be sufficiently delayed the de- tempts to divide at least two of the geo- 
velopment of a resistant variety of graphical strains into distinct species. 
Douglas fir might be possible; if so, it Thus it is apparent that the geographical 
would be worth untold sums of money. source of seed may be an important fac- 


SEED SOURCE 


—o 
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tor in a source of seed study. It has been 
suggested, in connection with some of 
the tree breeding work, that accelerated 
growth might result from introducing 
trees and seed of certain strains from a 
northern region or high elevation to a 
more southern region, or one of lower 
elevation, provided soil and moisture re- 
quirements could be met. This may prove 
successful if the maximum temperature 
and resultant transpiration are not too 
great. Moving stocks to higher latitudes, 


' however, has resulted disastrously. In 


Origin of seed 


N. Latitude Number plants 
50° 35’ 674 
57° 47' 1296 
57° 38" 156 

8° 942 
ee 11’ 714 
58° 39’ 582 
58° 50’ 600 
59° 13’ 524 
60° 8’ 181 
60° 48’ 455 
60° 50’ 400 
61° 35’ 185 
62° 50’ 225 
64° 15’ 420 
(i a 455 
65° 55' 300 


this connection some of the results of 
European experiences in introducing trees 
to new regions are of interest. 

Eckbo (16) states that experiments by 
European countries with Scotch pine and 
Norway spruce have invariably shown 
that ‘‘ seed from the north or high eleva- 
tions produce trees with a poorer develop- 
ment in the south or at a lower elevation 
than trees from local seed. Furthermore, 
it has been proved that seed from a high 
altitude is far superior to lowland seed 
(for planting) in the mountains.” Scotch 
pine brought into Germany from Scot- 
land proved to be so entirely unsatisfac- 


Number alive 
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tory that further importations were for- 
bidden by law to protect the public. 
Eckbo states that, as German foresters 
supervised the first forestry projects in 
Scandinavian countries, a good deal of 
German seed and planting stock was in- 
troduced. The seed and planting stock 
were first class, but the plantations that 
resulted were either failures or made 
good growth only in good seasons. Those 
trees that lived were so crooked by the 
time they had reached pole size that they 
brought only a small return for fuel. 


Condition of plants 


Number dead Per cent dead 


2 672 99.7 

7 1289 99-5 

- 155 99-4. 
12 930 98.7 
6 708 99.2 
38 544 93-5, 
14. 586 97-7 
63 461 88.0 
128 53 29-3 
428 27 5-9 
368 32 8.0 
181 4 2.1 
223 2 0.9 
414 6 1.4 
442 13 2.9 
295 5 Ley) 


This is also an example of the length 
of time that one may have to wait to de- 
termine whether a species will prove 
satisfactory or not. 

To my mind one of the most interest- 
ing parts of Eckbo’s article is the preced- 
ing table prepared by Gunnar Schotte, 
formerly director of the Swedish Ex- 
periment Station, showing the survival 
some five years after planting of Scotch 
pine trees growing under “ identical con- 
ditions’ but produced from seeds that 
came from different latitudes. The nur- 
sery where the study was made was in 
latitude 65° 40’ and the table presum- 
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ably shows the maleficent effect of mov- 
ing the seed (except the last lot) farther 
north and growing it under more severe 
conditions than the parent trees were 
inured to. 

Though information upon the relation 


of seed sources and nursery site as tox 


elevation, climate, soil, etc., is lacking, 
this table seems clearly to indicate the 
care foresters must use in introducing 
trees into higher latitudes and higher 
elevations than those of the seed source. 
A comparable study to show the results 
obtainable from bringing seed of various 
latitudes in this hemisphere south to a 
single nursery, and raising the trees, 
would throw valuable light upon the op- 
portunities for increasing growth by in- 
troducing trees to milder climates. It is 
naturally essential to ascertain that the 
trees can survive well before any. exten- 
sive program of any kind is started. 

A great many American trees have 
been introduced into Germany. ‘The 
results are interesting, but are not defi- 
nitely enough associated with site and 
climatic data to give a basis for judgment 
and comparison or to furnish conclusions 
applicable to this country. Prof. Drude 
has divided Germany into eight climatic 
zones, which might be used for judging 
exotics in the future. Douglas fir (1) 
is said to have done well in all forests, 
except on sites of “ great dampness ”’ of 
soil, or where exposed to high winds. 
Only seed from the west slope of the 
Cascades from the forty-fifth to the 
fiftieth degree of latitude is recommended 
for importation, however. Black locust 
has been introduced for a long time, has 
spread greatly, and may be considered 
indigenous. It apparently grows almost 
anywhere in Germany. 
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Western yellow pine, common on such 
a large area and varieties of sites in this 
country, ‘“ does not thrive uniformly ” in 
Germany. Climatic conditions in the 
north are unfavorable. This is hard to 
understand if one considers the severity 


_of the climate in the northern Rocky 


Mountains where this tree is found 
naturally. Red cedar (Juniperus vir- 
giniana) also finds an adverse climate 
and is almost a failure. On the other 
hand, tulip poplar (Liriodendron tulipi- 
fera) “is found everywhere” and ap- 
parently does well. These examples of 
exotics in Germany seem to show a num- 
ber of anomalies; for example, why 
should Douglas fir from the northwestern 
part of the United States and tulip poplar 
from the southeastern part succeed when 
species with such a wide range in the 
United States as western yellow pine and 
red cedar fail? 

There are many reasons, however, for 
giving a great deal of attention to the 
source of forest tree seed. Genetics show 
the value of raising the standards or 
average qualities of races by concentra- 
ting upon good individuals and elimina- 
ting the poor ones. Studies in the in- 
heritance status of good and bad qualities 
in forest trees will give us a basis for 
selecting seed from such sources that the 
quality of resultant stands can unques- 
tionably be improved. Selection by vari- 
ous means and artificial pollination by 
hand or by arrangement of the trees will 
accomplish much of this. 

Mass selection at first glance appears 
as a somewhat unscientific way of improv- 
ing the quality of a crop, partly because 
the seed of the selected individuals are 
sowed together so that records of indi- 
viduals are lost in the mass, and partly 
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because the mixed hereditary characteris- 


tics of these individuals are practically 


- ignored. Selection of various kinds, as 
previously pointed out, has its place in 


the scheme as an adjunct of true “ breed- 
ing.” It also can be said that selection 
is important in its relative simplicity, 
and in the fact that it undoubtedly can 
be used to increase yields up to a certain 
point, and thereafter help to maintain 
them. In selection one strives to eliminate 
the poor individuals, and the strain of 
poor quality under proper treatment is 
therefore decreased in the selected line. 

Selection in tree breeding work has 
been suggested to apply in three ways— 
selection of trees, selection of seedlings, 
and selection of seed. All three of these 
forms of selection are of interest in a 
study of seed sources. In other words, 
tree breeding and seed sources studies 
overlap in places. 

Tree, seedling, and seed selection are 
also pretty closely linked together. In 
tree selection one would pick the most 
promising trees and use their seed, upon 
the assumption that the seedlings would 
show the promising qualities of the par- 
ents. In seedling selection, whether the 
seed used was from a selected source or 
not, the best seedlings would be chosen 
for planting on the assumption that those 
showing the greatest growth rate in the 
seed or transplant beds would be likely 
to show the most promise when planted 
out. In seed selection there is consider- 
able vagueness, for it is practically im- 
possible to tell, by any means that we 
know of, what to expect from forest seed 
in regard to quality, growth rate, general 
vitality, hardiness, and the like, though 
Munns in two studies of the seed of 
Jeffrey pine obtained information that 
appears pertinent. He found (34) that 
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large seed and seed from large cones 
germinated much better than small seed 
and that from small cones. This, as he 
intimated, suggests the possibility of sort- 
ing out the big cones by means of screens 
to obtain better seed. It has often been 
stated that large seed would also pro- 
duce more vigorous seedlings. Cieslar 
(8) found that oak seedlings from large 
acorns were appreciably faster growing 
than the seedlings from the smaller 
acorns, but states that this advantage 
evidently disappeared by the time the 
trees had reached about 18 years of age. 
It would seem, however, that one could 
judge seed better by going back to its 
source and studying the parent stock, 
than by any inspection, study, or tests on 
the seed itself. 

Presumably selection of seed from the 
most rapid growing, well-formed, healthy 
trees, followed by selection of the most 
rapid growing seedlings resulting from 
the sowing of these seeds in the nursery, 
would give us satisfactory planting 
stock. But there are difficulties in the way 
of carrying out this scheme. In the first 
place, which are the most rapid growing 
trees in the stand? Increment borings 
and measurements may be needed to de- 
termine age and volume as a gauge of 
growth rate. If one of the most rapid 
growing trees can be determined, one 
cannot be sure that the seed it produces 
did not result from pollination of this 
tree by pollen of a poorer individual in 
the stand. This factor is the main reason 
for further selection when seedlings have 
been raised from such seed in the nursery 
beds. If a stand can be found or grown 
in which the trees are all more or less 
of equally good quality and of even age 
and height a more uniform quality of 
seed could be produced. In spite of think- 
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ing that we would know a good source 
of seed if we saw one, and we did find 
it, we would be faced with the difficulty 
of producing the seed on a commercial 
scale, for this would distinctly be desir- 
able though not essential. For one thing, 
the cost of collecting the seed would be 
considerably higher than in an operation 
where, as is often the case, most of the 
cones are taken from squirrel caches, 
from felled trees, or are raked or cut 
from low stocky trees. Any one who has 
ever tried to collect seed from tall trees 
could tell of the hard labor and danger 
attendant upon the work. Stands of high 
quality seed trees are none too numerous 
or extensive, especially if one wishes pure 
stands. 

It is fairly easy to obtain good seed 
source data for small quantities of seed. 
When, as in 1911 (17) the Forest Ser- 
vice collected 161,880 pounds of seed, the 
problem of collecting seed alone becomes 
stupendous, without any additional bur- 
dens of detailed records and labor that 
would follow from trying to obtain seed 
source data. The change from direct 
seeding to planting nursery stock has, of 
course, greatly reduced seed require- 
ments, but seed collection is still a big 
business, so much so that detailed studies 
have been put off. Zon (43) has shown 
the difficulties attendant upon getting 
definite information for the collection of 
ordinary seed. When one is attempting 
to collect seed that is of a strain above 
the average there will be still further 
complications. Phenological observations 
will become more and more valuable as 
time goes on, and more attention will be 
given to watching seed crops develop so 
that estimates of the amount and quality 
of seed obtainable upon maturity will be 
available. 
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Certified seed is sometimes spoken of. 
We might apply this name to seed of a — 
known source and a certain standard of 
quality, which name could be used to 
separate it from ordinary seed. Certified 
seed to carry out the purpose of improve- 
ment in tree growth should be certified 
for a number of qualities. The buyer of 
the seed, who will probably have to pay 
more-for it than for ordinary seed, will 
want to be sure that it is enough better 
to be worth the additional cost. —The seed 
should be certified as coming from better 
than average seed trees. It should be of 
good purity, clean, should have been 
extracted under conditions that will not 
impair it, and should have a good ger- 
minative capacity such as is representative 
for the species when germinated by some 
standard method to be specified. “To have 
good germinative capacity after a period 
of storage it will have to be stored in a 
way that proves the best for the seed in 
this respect. The buyer also will probably 
want to be assured or guaranteed that the 
seed is definitely that of the species or 
the variety that he has asked for. 

The Germans (12, 13) have been at- 
tempting to work out a system of suitable 
seed certification for several years. They 
have developed what might be inter- 
preted as a Central Committee for Forest 
Seed Certification, with representatives 
of a specified character, mostly foresters. 
Seedsmen and nurserymen have a repre- 
sentation also, and there are local com- 
mittees for the districts. Areas of suitable 
seed sources are investigated by the com- 
mittee, and those that are certified are 
published in lists, giving the name of the 
area, the district, the forest, the kind of 
seed, the name of the owner, and the size 
of the area. Members producing or deal- 
ing in certified seed undertake to guar- 
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intee the character of the seed, ship it 
inder seal, keep the seed ffm mixing 
yr being mixed with other seed, report on 
he progress of the new seed crops, and 
ee that the crops are used if possible and 
10t wasted. Members dealing in plant- 
ng stock derived from certified seed as- 
ume similar obligations. Names of 
nembers and firms not living up to the 
equirements are published. 

_ Any system of seed certification that 
ipproaches the ideal will have to furnish 
nore information than just that as to 
he source and quality to be expected. 
[he Danish Seed Control Station (31, 
32), probably one of the oldest of its 
ind, dealt at first with agricultural 
eeds but of late years has given con- 
iderable attention to forest seeds. Ac- 
ording to Larsen its analysis of seed em- 
races a determination of genuineness, 
urity, weight, vitality and germinative 
ower, amount and character of foreign 
naterial, number of seeds per pound, 
water content, and dry weight. The 
ules and regulations governing seed 
inalysis are definitely standardized and 
10 station guarantee is given when par- 
jal analysis, only, is asked for. 

Some definite system of carrying out 
rmination tests is absolutely essential 
n any seed testing laboratory, and in 
ny program dealing with producing 
eed of a known high quality. It may be 
ecessary to have variations to adapt the 
ystem to all kinds of seed. The seed- 
esting laboratory of the Bureau of 
ant Industry at Washington (oral in- 
ormation) has found that for a satis- 
actory determination of germinative 
apacity some seeds can be left for all 
he germination period in apparatus sim- 
ar to a Jacobsen (31) germinating ap- 
aratus, while other seeds should be 
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moved from the warm day-time germina- 
tor to a cooler chamber for the night. 
Temperature ranges and other factors 
for various species of forest tree seed may 
have to be worked out and specified for 
standard germination tests; for instance, 
procedure No. 1 may apply to white pine, 
spruce, and fir, while No. 4 is standard 
for basswood, No. 5 for locust, etc. Some 
scientific data should no doubt be se- 
cured to see if a correction factor can 
be applied to seed that have delayed ger- 
mination or are otherwise stubborn. 
Snipping the end of the seed coat is prac- 
ticed in some tests, placing in hot water, 
scratching the coat, or freezing in others. 
There seems to be very little correlation 
in many of the tests. Methods, in addi- 
tion to the determination of the best ways 
of storing seed, can perhaps be worked 
out to improve the effective germination 
of seeds, both in the laboratory and the 
field. The Jacobsen germinating ap- 
paratus (31) appears to be the best to 
date. Effecting as good germination in 
the field as in the laboratory would be a 
valuable achievement. = 
Some foreign germination tests are car- 
ried on with the idea of obtaining the 
maximum germination possible in the 
laboratory—the seeds may be coddled, 
and even a seed that breaks the coat and 
then dies is counted as one that has ger- 
minated. This appears to defeat the idea 
of the test which is to obtain a gauge of 
what may be expected of the seed when it 
is planted out-of-doors. There is, then, 
no advantage in finding some new way of 
bringing forth unusually large numbers 
of seedlings in the laboratory unless we 
can do the same outside. There is, how- 
ever, a distinct reason for having a 
standard, uniform means of germination 
as a basis for judging the germination to 
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be expected in the field. Munns’ work 
(33) in cross- and self-fertilizing various 
combinations of vigorous, suppressed, 
and mistletoe-infested trees of Jeffrey 
pine shows that vigorous trees produce 
seed with much the best germinative 
capacity, that suppression of either parent 
reduces this capacity in the resultant 
seed, and that cross fertilization appar- 
ently has a slight advantage over self- 
fertilization. 

It is perfectly possible that there may 
be qualities of disease or insect resistance, 
of wood, or of growth rate that may be 
discovered in some of the geographical or 
other strains of our present recognized 
tree species. Buyers may wish to obtain 
seed that will have these hereditary quali- 
ties. The question will arise at once, 
what qualities are hereditary, what are 
environmental, and what are, we might 
say, purely individualistic. Though there 
is no doubt that a great deal of general 
observation more or less connected with 
these details has taken place, specific in- 
formation is generally lacking. It is diff- 
cult to determine to what extent heart 
rot in a tree may affect the offspring of 
that tree. What is the hereditary ten- 
dency in a coniferous tree that has a 
forked trunk contrary to most of the in- 
dividuals of its species? To what extent 
is susceptibility to insect attack hered- 
itary? Are drought resistance and hardi- 
ness transmissable qualities in all cases? 
Have we dwelt too much upon the quali- 
ties of the part of the tree above ground, 
while knowing too little about the part 
below ground? These are only a few 
of the problems that arise when one at- 
tempts to clarify in his mind the problem 
of seed source. 

It appears that it will be necessary to 
compile all the available information that 
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deals with the relation of seed tree to 
offspring, and in addition, urge scientific 
observation upon those who are so situ- 
ated that they may be able to add to 
present knowledge. This should be fol- 
lowed by, or correlated with, actual seed 
collecting, nursery work, and planting 
carried out with the primary intention of 
checking or enlarging our knowledge. It 
is probable that the studies of seed source, 
resistance of various strains to disease 
and insects, selection, and tree breeding 
may be carried out more or less together 
at various geographical points in the 
United States where the trees can be 
worked within their native ranges. 
Krebel (29), in a preliminary report 
upon a study of Douglas fir seed, has 
drawn some tentative conclusions from 
early results obtained. In abbreviated 
form they are as follows: (1) Gather 
cones from a locality as cold as or colder 
than the planting site. (2) Collect from 
open grown tree where practicable. (3) 
Seek large cones. (4) Collect from 
young or middle-aged, medium or large 
trees. (5) Avoid trees growing on poor 
soil. (6) Avoid high altitudes unless 
the planting is to be high. (7) Avoid 
fungus-diseased trees. (8) Avoid insect- 
infected cones. These general conclusions 
are only an example of our somewhat 
meagre knowledge of these problems. 


VEGETATIVE PROPAGATION 
Vegetative propagation by means of! 
grafts has already been mentioned; ini 
addition there is propagation by means 

of cuttings, layers, and the like. 
Cuttings, commonly, are only used in 
forestry for the propagation of willows 
and cottonwood. The use of cuttings for 
growing other species has been limited 
by the costliness, the impracticability, om 
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the impossibility of making the cuttings 
Produce roots and grow. Nurserymen 
and horticulturists have been able to re- 
produce most of the arborescent species 
by means of cuttings, but their methods 
have not been applicable to the forester’s 
needs. 

Cion and bud grafts, layers, bulblets, 
and cuttings are the most important part 
of any propagator’s means of reproduc- 
ing a vegetative growth of a definite 
quality, especially when that quality is 
present only in the form of a sport, a 
mutation, or some similar variation. 
Vegetative propagation will produce 
growth like that from which it was taken 
much more nearly and more uniformly 
than seed reproduction. It will do so 
in a great majority of the cases. Bud 
variations, sometimes cause 
changes of a minor number that are oc- 
casionally important. 

Bud variations that develop upon 
grafted stock are sometimes exceedingly 
detrimental in the case of fruit trees. Of 
interest in this connection is the work 
done with the Valencia orange (39). 
Twelve main strains, some producing 
abnormal shapes of fruit or leaves, and 
one producing unproductive (fruitless) 
branches appeared as the result of bud 
variations that reduced the quality of 
the fruit and the income obtainable from 
orange groves. It was noted that many 
orange trees ‘‘ develop an excessive num- 
ber of rank-growing, non-fruiting 
branches commonly called suckers.” 
These suckers, perhaps because they ap- 
peared to have vigor, were generally 
used in the past by some propagators as 
the source of bud wood, as a result of 
which the characteristics of the suckers 
developed to a considerable extent in the 
Valencia orange orchards, and from 10 


however, 
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to 50 per cent of some of the orchards 
showed suckering strains. It is also stated 
in this same reference that “‘ trees of sev- 
eral of the least productive and most 
undesirable strains have a very vigorous 
vegetative habit of growth. They often © 
stand out conspicuously in comparison 
with the neighboring trees of the stand- 
ard strain on account of their large size 
and dense foliage.’ This might indicate 
that bud variations that would occur 
from time to time in the vegetative propa- 
gation of forest trees, if such propagation 
becomes prevalent, might be selected to 
develop strains of more rapid growth, 
which might also be attended by partial 
or complete sterility. The sterility in 
this form of propagation would not be 
particularly detrimental to our purpose, 
and bud variations will probably be rare 
in forest trees. Orange trees are con- 
sidered especially “ sporty,’’ however. 

Grafting, though developed to a point 
in many tree fruits where it is. relatively 
cheap, is still too expensive for applica- 
tion to our present reforestation work. 
In addition to the cost of the grafting 
operation itself, there is the cost of rais- 
ing seedlings to furnish the root stock to 
which the cion is to be grafted. Unless 
forest crops increase very materially in 
value it does not seem that grafting will 
be used for this purpose for many years 
to come. 

Some recent investigations carried out 
by Denny (14, 15) in attempts to break 
the dormancy of potato tubers and buds 
of plants seem to indicate that there may 
be some way of stimulating cuttings by 
the same or similar means. If cuttings of 
some of our more valuable species can 
be made to take root in some inexpensive 
and practical way, it should be relatively 
easy to select fast growing stock and pro- 
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pagate it for field planting. This fast 
growing stock could be used whether it 
was a natural seedling, a hybrid or a 
mutation. Even a part of the tree, sim- 
ilar to the sucker limbs of the orange 
trees mentioned, that grew faster than 
the rest of the tree and yet produced @ 
good wood, could be extended by nursery 
means, until a sufficiently large volume 
was available for field planting. There 
would be but little need to worry about 
variation for the sexual reproduction that 
brings in the largest number of variations 
would be eliminated and only a relatively 
small number of adverse bud variations 
would be likely to occur. These could 
easily be noted and eliminated. 


CoNCLUSIONS 


1. The study of forest 
heredity, and environmental effects upon 
trees is vitally important and is neces- 


genetics, 


sary for improved silvicultural practice. 

2. Most studies in forest genetics will 
be essentially long-time projects, dealing 
with tree breeding and seed source. 

3. In addition to developing rapid- 
growing strains of trees, investigators can 
attempt to develop strains resistant or 
immune to insects and fungi, or strains 
that have special qualities, such as birds- 
eye, high resin production, etc. 

4. A widespread collection and cor- 
relation of records from parent trees to 
mature offspring is needed to advance our 
knowledge. 

5. The ideal to work toward is to 
obtain well-established facts upon hered- 
ity, pollination, the function of various 
forms of selection, and the effect of en- 
vironment, and finally to grow stands 
of improved timber. 
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THE SOIL PROTECTION PROBLEM* 
By C. L. FORSLING 


Director, Great Basin Experiment Station 


‘a ATERSHED protection may 
1 be separated into four main 
8 divisions: (1) protection of the 
water supply; (2) checking of floods; 
(3) checking of erosion to prevent the 
silting up of reservoirs and similar 
damage; and (4) checking of erosion to 
prevent depletion of the soil itself. Of 
these the fourth is in the long run the 
most far-reaching. The soil, after all, 
is the basic resource of the nation, since 
it is essential for the production of forage, 
timber, or farm crops. It may be cor- 
rectly said ‘“‘save the soil and you save 
all.” Yet the problem of protecting the 
soil is so vast and so complicated and so 
little work has been done to obtain a 
full understanding of it, that this paper 
can do little more than give recognition 
of its existence. 


The soil in the semi-arid west, especi- 
ally on sloping lands, is not deep or 
particularly rich in those available ele- 
ments essential for plant growth: The 
low rainfall characteristic of the region 
and the lack of glaciation have been con- 
ducive to slow weathering of the rock 
materials and to scant plant growth to 
help build up the soil. Moreover, the 
rainfall is of a torrential nature so that 
normal erosion of soil on the slopes of 
mountains and hills has been and con- 
tinues to be rather high. By normal 
erosion is meant the general erosion or 
wearing away of the surface of the earth 


*Paper given before Regional Forest Pro- 
tection Board, Intermountain Region, Ogden, 
Utah, April 11, 1928. 


that occurs in spite of natural hindrances. 
A cover of vegetation finally became 
established in the past in spite of the 
normal erosion, until in most places the 
plant. cover has been able to set up more 
or less of a state of equilibrium between 
the ever present soil-building and soil- 
destroying forces. The net result is the 
present soil mantle with its cover of vege- 
tation, but ages have been required for 
it to be formed. Because it is so thin 
and so easily depleted it must be pro- 
tected in order to be maintained. 

The advent of the white man into this 
region some 80 years ago introduced the 
additional tearing-down factors of graz- 
ing, lumbering, and fire. These agencies 
have operated in two ways. Probably 
the most destructive effect has been a 
reduction in the amount of plant cover, 
thereby freeing the forces of erosion to 
tear down and carry away the soil from 
the slopes where it belongs at a much 
more rapid rate than under normal con- 
ditions. This is abnormal erosion. Sec- 
ond, has been the removal, either through 
consumption by livestock or destruction 
by fire, of a large portion of the plant 
material that otherwise would have been 
left to enrich and maintain the fertility 
of the soil. But little study has been given 
to the effect of the depletion of vegeta- 
tion upon the fertility and productive 
power of the soil. That done, however, 
is convincing as to the destructive effects 
which follow. 

On a typical area in the high plateau 
region of central Utah, where the aver- 
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ige gradient of the slope is approximately 
18. 47 per cent and where the vegetation 
“had been reduced by overgrazing to 16 
‘per cent of a complete cover, it was 
found that the average net removal by 
Tun-off from summer rain storms of sedi- 
ment or soil, exclusive of the amount 
held in suspension or in solution, 
amounted to 157.5 cubic feet from each 
acre each year over a period of 5 years. 
_ This is equivalent to about 8 to 9 
tons of soil per acre being carried away 
each year. The eroded soil left on the 
slopes is incapable of producing a satis- 
i factory forage crop. Chemical analysis 
i showed it to contain less than a third as 
{much nitrogen, less than half as much 
‘humus, only 67 per cent as much phos- 
phoric acid, 85 per cent as much lime, 
-and 87 per cent as much potash as sim- 
Silar non-eroded soil. Grass grown on the 
eroded soil required approximately 21 
iper cent more water to produce a pound 


ter 


of air-dry material than did grass grown 
on uneroded soil. 

After 5 years of protection of the area 
4 against grazing, accompanied by some re- 
dseeding, the vegetation had increased un- 
til approximately 40 per cent of the 
ground was covered. This increase in 
vegetation resulted in reducing the ero- 
sion so that only 44 per cent as much 
Hisediment was being removed as formerly. 
‘iIn 1927, after 3 years more of improve- 
ment in the vegetation, there had been 
Ya farther reduction in erosion until in 
‘that year only about 29 per cent as much 


(soil was removed as in the period when 


Vicovered. 
Another study on the effect of vege- 
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Experiment Station. In this study the 
amount of sediment removed from bare 
uncultivated soil was compared with that 
removed from soil covered with blue- 
grass turf, on plots each one-eightieth of 
an acre in area, where the slope averaged 
3-68 feet per hundred. It was found, 
over a period of 6 years, that the soil 
was removed from the bare area at the 
rate of 34.6 tons from each acre each 
year, while on the sodded area the loss 
was at the rate of only 0.3 ton per acre. 
This is in a locality where the rainfall 
is much heavier than in the Intermoun- 
tain region, and the figures represent 
gross loss as compared to net loss on the 
area studied in Utah. 

Conditions on other areas in the 
National Forests in Utah and elsewhere 
bespeak the evil effects of soil depletion. 
Many areas that were badly depleted by 
overgrazing prior to the establishment of 
the National Forests have failed to im- 
prove materially in spite of many years 
of regulated grazing or even total pro- 
tection against grazing. Such improve- 
ment as has occurred consists chiefly of 
the coming in of short-lived annual and 
early perennial plants of little value for 
grazing. These plants, if adequately pro- 
tected, serve their purpose in building 
up the soil so that eventually it will sup- 
port a vegetation of higher value. At- 
tempts to introduce forage plants by 
seeding on such areas have failed, evi- 
dently because of the depleted condition 
of the soil. Such attempts on uneroded 
areas, on the other hand, have for the 
most part been successful. 


1Duley, F. L., and Miller, M. F. Erosion 
and Surface Run-off Under Different Soil 
Conditions. University of Missouri Agri- 
cultural Experiment Station Research Bulletin 


63, 1923. 
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It is not difficult to observe the evi- 
dence of erosion where it has gone so far 
as to leave a system of shoe-string gulleys 
on the slopes and deep washes in the 
bottoms of draws and canyons. In some 
places such erosion has gone so far as to 
form “herring-bone” patterns on *the 
side hills and to cut gorges from a few 
feet to over a hundred feet wide and as 
much as a hundred feet deep in what 
were once flat-bottomed canyons. Such 
erosion is more or less spectacular and is 
readily seen by the most casual observer ; 
but in spite of its prominence it may not 
be the most destructive to the produc- 
tivity of the soil. 

Sheet erosion, which carries away only 
a little of the soil at a time but takes 
this from the entire surface of an area, 
is highly destructive. The gradual taking 
away process is so slow that it is often 
not noticed at all, but if allowed to con- 
tinue will eventually deplete the soil 
and leave it comparatively unproduc- 
tive for many years, or until nature can 
repeat her process of rebuilding. All of 
the facts relative to the rate at which 
sheet erosion is occurring have not been 
ascertained. In many places, however, 
close observation will reveal such in- 
dications as where old plants or other 
obstructions that have held the soil now 
stand up more or less on pedestals be- 
cause the surrounding soil has been 
washed away. This is proof that destruc- 
tive sheet erosion is occurring. Additional 
proof is offered by the increasing extent 
of washes and cutting in the bottoms of 
canyons and draws on overgrazed and 
unprotected lands in Utah and else- 
where. These indicate increased surface 
run-off, and where greater surface run- 
off is occurring there is but little doubt 
that greater sheet erosion is taking place. 
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There is a possibility also that the 
soil on grazing lands may be slowly de- 
pleted of its fertility even though eros- 
ion is not taking place. More or less of 
a popular idea has existed in the West 
that sufficient organic material is being 
returned to the soil on range lands to 
maintain its fertility. This may not be 
a safe conclusion. Studies in Europe and 
the eastern United States on pastures 
where there is fairly complete utilization 
of the forage crop each year have in- 
dicated the need for the addition of var- 
ious kinds of fertilizer in order to main- 
tain forage production. Plants of such 
low palatability as to be grazed but 
lightly or not at all by livestock fre- 
quently occur in mixture with the better 
forage species on range lands. The un- 
palatable plants are left to enrich the 
soil and undoubtedly help maintain fer- 
tility to a marked degree. On those areas, 
however, where most of the plants are 
of such high palatability as to be fairly 
closely eaten, there exists the same prob- 
lem of soil depletion as on eastern pas- 
tures. It may be advisable on such areas 
to leave a certain portion of the herbage 
each year as a soil builder, since the lands 
are of such low value that the addition 
of fertilizer is out of the question. 

The economic loss from erosion of the 
soil on western range and other lands 
has never been determined. It would be 
difficult to calculate. The one fact alone 
that soil depletion may be equivalent te 
a reduction of 21 per cent in rainfall in- 
dicates that the loss is enormous. In 
many places the problem does not appeat 
to have become serious for it is known 
that there are places where the soil is 
still in good condition. However, this is 
not assurance that no damage is being 
done. The process is often so slow that 


a 
the injury may not be noticed for many 
years, but regardless of how slow, the 
eventual outcome will be soil depletion 
wherever more is taken away from the 
soil by erosion and crop removal than is 
added by weathering or plant decay. 
Moreover, the greatest loss, as indicated 
by studies on farm lands, may be in the 
removal of the essential chemical ele- 
ments that go into solution in the run- 
off, so that their removal may not be 
“noticed at all. The bulk of the land has 
been used less than 80 years, which, after 
all, is but a short time in comparison to 
the period it is expected the land will be 
used. 

Protection of the soil will have to be 
accomplished largely by good forestry, the 
prevention of fire, and the application of 
proper grazing practices. Forestry that 
insures maximum production of wood 
may take care of the soil problem on 
forested areas. The need for protection 
against fire is obvious for many reasons. 
Not enough is known as to what grazing 
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practices will take care of the soil. At 
any rate it is evident that abnormal ero-— 
sion caused by overgrazing needs to be 
checked. More attention should be given 
to this phase than in the past. Grazing 
is being controlled on the National 
Forests with the view to checking at least 
the most obvious erosion, but there is 
no certainty that abnormal sheet erosion 
is being prevented in all cases. Some 
privately owned lands are probably being 
taken care of but others are in bad con- 
dition and getting worse. Much of the 
public domain is suffering from sheet as 
well as from gully erosion and will con- 
tinue to do so until a system for its regu- 
lation is put into effect. Many phases 
of the problem require further study to 
determine just what needs to be done. 
That is a job for research, but the prob- 
lem must be recognized before the re- 
search work will be undertaken. ‘Those 
responsible for handling the various lands 
should be cognizant of its existence. 


GRAZING AS A FIRE PREVENTION MEASURE 
FOR DOUGLAS FIR CUT-OVER LAND 


By DOUGLAS C. INGRAM 


: 


Office of Range Management, U. 8. Forest Service, Portland, Oregon 


Tue ProsLeM 
ZUTTING, slashing, and burn- 


2: hs ing of timber in the clearing of 
PSeSS49 land for the purpose of making 
homes engaged the attention of America’s 
earliest settlers. Grazing was the first 
agricultural step in subduing these lands 
to the plow. The use of logged-over land 
for the grazing of livestock is therefore 
no new theory in the United States. 
There was no thought then, however, of 
promoting reforestation ; on the contrary, 
its prevention was urgently sought. 

In the Douglas fir region west of the 
Cascade Range in Oregon and Washing- 
ton, within comparatively recent times 


small areas have been cleared for farm 
purposes, while larger areas have been 
burned over for the purpose of creating 
pasture; this still continues to some ex- 
tent. In this manner much valuable 
timber has been destroyed. The increased 
value of timber and rigid laws for the 
protection of our remaining forests as a 
result of an awakened public opinion 
have checked this, though especially 
among the older residents there seems to 
be deep-seated belief that this practice 
was and still is justified. Enormous areas 
of timber land have been cut over and 
are now in various stages of natural 
reforestation and reburn. The need of 
adequate protection to permit natural 
reforestation on cut-over lands, and to 
prevent them from becoming a fire men- 
ace to adjoining uncut timber, is unques- 
tioned. The protection of cut-over lands 


from fire, however, continues to be an 
exceedingly difficult problem in the 
Northwest. ‘Rob the fire of its fuel” 
has become a byword. Any suggestion 
for the reduction of this natural fire 
hazard therefore merits consideration and 
trial. 

The proper and economic use by live- 
stock of the natural forage produced on 
cut-over areas offers one important means 
of reducing fire hazard, as well as con- 
verting a forest resource into valuable 
animal products. An additional reason 
for the use and development of cut-over 
timber lands for grazing purposes is the 
increasing demand for summer range. 
On the twenty-two National Forests in 
Oregon and Washington for several 
years past an average of 130 applicants 
have annually been denied range for 
90,000 head of sheep and 4000 head of 
cattle, in excess of those for which 
National Forest range is available. With 
the development of new irrigation proj- 
ects, many additional stock can be cared 
for during the winter season in excess of 
the number for which summer range can 
now be provided. If the increased rentals 
for summer grazing lands are any cri- 
terion, there is little reason to expect that 
the demand will be lessened as time 
goes on. 

In spite of agricultural expansion, the 
fact cannot be escaped that for some time 
to come a large share of the privately 
owned cut-over land in the Northwest 
will remain in the twilight zone between 
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purely farm lands and forest-producing 
lands. The best authorities agree that 
with few exceptions even the better 
classes of cut-over land can well produce 
another crop of timber before being called 
upon for agricultural development. On 
lands of unquestioned farm value, graz- 
ing is the first and cheapest step toward 
cultivation of the land. As the first step, 
and often the primary motive for burn- 
ing, there has been a prejudice against 
its use in connection with timber grow- 
ing. On lands suited only to the growing 
of timber, if grazing is to be used in 
reducing hazard it is essentially good 
business to develop the type of manage- 
ment which will neither delay nor pre- 
vent reforestation. 

Regardless of any difference of opinion 
between the farmer and the forester as 
to the ultimate use of the land, there is 
still a big question whether cut-over lands 
of this character, regardless of their ulti- 
mate use, cannot economically first sup- 
port temporary pastures while the young 
rop of timber is developing. Can the 
farea be grazed in a manner which will 
reduce the fire risk occasioned by the 
ipresence of heavy stands of fireweed and 
b ther transitory species without seriously 
injuring the future crop of timber? Will 
it produce a return from the land sufh- 
Rient to meet the ever-increasing tax 
Hurden and interest charge? Can the 
Sivestock be moved from one area as it 
trows up to timber to other areas recently 
tut over and a cycle of grazing use there- 
by be developed somewhat comparable 
: ith the timber-cutting cycle? 
Encouraged by the results secured by 
jumbermen and others in the use of cut- 
iver land purely for grazing purposes and 
by success in the management of National 
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Forest timbered ranges, answers to these 
questions are being sought by practical 
tests, which were initiated in 1925, with 
sheep on cut-over range on the Columbia 
National Forest in southwestern Wash- 
ington. Study of Douglas fir cut-over 
range in Oregon used by cattle is likewise 
being made. 


DESCRIPTION OF THE REGION 


An excellent picture of the region and 
the conditions which prevail is given by 
T. T. Munger in his recent bulletin on 
the Douglas fir region.” It will not be 
necessary to repeat his statement here, 
but it is important to emphasize the figure 
of 4,000,000 acres given in this bulletin 
as the area of cut-over land up to 1927. 
This vast acreage is in various stages of 
reforestation and reburn, though a small 
percentage of the better lands have been 
converted permanently to farm use. 
Over 200,000 acres are annually added 
to the cut-over area. These figures alone 
give some idea of the magnitude of the 
problem of fire protection. 


VEGETATION ON CuT-OVER AREAS 


Some idea of the vegetation found on 
cut-over lands is first necessary to a 
proper understanding of the problem. In 
the original type, untouched by the axe, 
an understory of shrub and herbaceous 
vegetation occurs, the principal species 
being salal (Gaultheria shallon) , Oregon 
grape (Odestemon nervosa), huckleberry 
(Vaccinium ovatum and others), and 
various herbs and mosses. These species 
are largely unpalatable to livestock. 


1“ Timber Growing and Logging Practice 
in the Douglas Fir Region,” U. S. D. A. 
Bulletin No. 1493. 
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Cutting and removal of the timber and 
the subsequent slash burn result in ma- 
terial change immediately following the 
slash fire; the vegetation is reduced to 
the same elementary stage found on bare 
rock, certain club mosses and liverworts 
first appearing. ei 

The ashy and highly fertilized see 
bed left by the fire is ideal for the recep- 
tion and germination of wind-blown seed. 
The second or third year after the slash 
burn, the area is completely covered with 
a dense, vigorously growing herbaceous 
vegetation composed principally of invad- 
ing species such as fireweed (Chamae- 
nerion augustifolium), hawkweed (Hier- 
acium albiflorum), and groundsel (Se- 
necio vulgaris), all of which are palatable 
to livestock. This vegetation is inter- 
spersed scatteringly, sometimes fre- 
quently, with coppice from such shrubs 
as vine maple (Acer circinatum) , huckle- 
berry (Vaccinium ovatum and others), 
and blackberry (Rubus ursinus), whose 
root crowns have survived the slash fire. 
Perennial weeds and grasses, shrub spe- 
cies, and tree seedlings become more per- 
manent in the type as time goes on. The 
rapid change as well as the abundance, 
height, and density of this early vegeta- 
tion is a most striking phenomenon. 

It is during this early stage, because 
of the accumulation year after year of 
dense masses of dead vegetation, that 
Douglas fir cut-over areas are highly 
inflammable. Reburns are peculiarly 
harmful, not only eliminating tree seed- 
lings but destroying other vegetation, 
and resulting in rapid deterioration of 
the type, heavy increase in unpalatable 
bracken fern, soil impoverishment, and 
aiten serious erosion. 
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Use oF VEGETATION BY LIVESTOCK 
Repuces Fire HAzaArpD . 
Some idea of the reduction in fire 
hazard through grazing use will be 
gained from the average utilization of 
the vegetation found on 94 chain plots 
periodically examined in the experiment 
with sheep on the Columbia Forest. Fire- 
weed, a highly inflammable plant, which 
averaged 40 per cent of the stand, was 
consumed 74 per cent; grasses and sedges 
were used 83 per cent; bracken, though 
mainly trampled, was used 14 per cent; 
and blackberry, considered of doubtful 
edibility at the start, was grazed 59 per 
cent. The average use of all vegetation 
removed by stock was 56 per cent. 
‘Trampling over the range and the estab- 
lishment of trails were also found to be 
important factors in reducing fire hazard. 
Unless an area bears the unmistakable 
earmarks of reburn in the absence of tree 
seedlings and a heavy cover of inflam- 
mable and unpalatable bracken, in 20 to 
30 years after logging all other vegeta- 
tion is often dominated by a thrifty stand 
of tree saplings. 


EFFECT OF GRAZING ON CONIFEROUS 
REPRODUCTION 


To foresters generally this is the crux 
of the problem. Obviously if reproduc- 
tion is sacrificed for grazing use, grazing 
as a cure for the fire problem is worse 
than the disease. 

It is incidentally the most difficult 
phase to analyze and the most elusive of 
concrete results to date. Because of its 
complexity and the fact that in reality 
this is one phase of the larger problem 
of regeneration of Douglas fir, the ex- 
amination and compilation of seedling 


close cooperation with the Pacific North- 
west Forest Experiment Station. 

oa Sufficient time has not really elapsed 
to state definitely the cumulative effect 
_ of grazing on reproduction, and it should 
be borne in mind that the problem is 
‘properly one of weighing any loss of 
_seedlings against the benefits derived from 
‘grazing protection rather than the 
simpler one of numerically weighing 
actual losses sustained. The major diffi- 
culty from the start has been the paucity 
of tree seed crops and consequent germi- 
nation. 

- Generally speaking we have had very 
light seed crops in the region since 1925, 
| when the study was initiated. The data 
collected in 1925 and 1926 on 94 grazed 
plots in comparison with check enclosures 
| brought out the interesting fact that 
better seedling survival (all ages) oc- 
curred on grazed than on protected plots. 
In 1925, for instance, 70.7 per cent of 
old seedlings survived on protected plots, 
whereas 71.75 per cent survived on 
| grazed plots, the survival varying from 
} 52.3 per cent on heavily grazed areas up 
| to 84.8 per cent on moderately grazed.” 
| The survival percentage for both heavily 
| and moderately grazed areas in 1926 was 
| likewise far in excess of that obtained on 
protected plots—85.7 per cent survival 
| (all ages) for the moderately grazed as 
J against 67.2 per cent for the heavily 
| grazed and 41.25 per cent for the pro- 
tected areas. The inclusion of plots 
i where heavy germination and loss of 
hemlock occurred is largely responsible 
i for these results. Segregation of the 


Ms. report, “Influence of Grazing on 
‘Forest Regeneration in the Douglas Fir 
Region,” D. C. Ingram, 
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losses to determine the part grazing 
played was, however, impossible. 

Because of the scarcity of seedlings and 
with a view to establishing controlled 
conditions the Pacific Northwest Forest . 
Experiment Station in 1928’ selected 
two plots which were sown in April, 
1928, to Douglas fir seed. These were 
grazed during the summer of 1928 with 
the result that on one plot (Camp 9) 
out of a total of 63 Douglas fir seedlings 
germinating in 1928, 28 died from na- 
tural causes and an additional 7 (or 
II per cent) from sheep grazing, while 
28 survived. On another plot (Camp 8) 
of 87 seedlings which germinated 25 
died from natural causes, 3 in addition 
(0.34 per cent) were destroyed by sheep, 
and 59 survived. 

On both these plots heavy grazing 
prevailed. On the Camp 9g plot particu- 
larly bedding conditions occurred. 

While, as previously stated, it is pre- 
mature for final conclusions from these 
results and from general study of the 
region, it seems safe to say that where 
moderate grazing occurs damage and 
loss of seedlings from this source are 
distinctly of minor consequence. 


SEEDING TO CULTIVATED FORAGE 
SPECIES 


Since herbaceous vegetation of some 
sort, which is in reality a nurse crop for 
the tree crop to follow, follows as the 
natural sequence of logging, development 
of a more palatable type of vegetation 
which can be removed annually through 
grazing is frequently employed by land 
owners in this region. Seeding of culti- 
vated grasses and clovers in the ashes of 


2Data obtained from Exp. Station report 
by J. Robertson, unpublished. 
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the slash fire or on the snow the winter 
following was one of the earliest mea- 
sures used by settlers in this region in sub- 
duing the land and improving the pasture 
in connection with their farm operations. 
The practical results of grass seeding on 
a number of large operations indicate 
quite conclusively that seeding of culti- 
vated forage species is practicable and 
profitable from a grazing standpoint. 
Excellent stands of forage have been se- 
cured which lasted from ten to fifteen 
Encroachment of shrub species 
gradually eliminates the sown grasses. 
Year-long grazing use and overstocking 
hasten this. 

The study is conclusive that intro- 


years. 


duced forage plants give greater variety 
in the diet and are necessary to secure 
the closest and evenest use of the vege- 
tation. his is important as a means of 
attaining the maximum fire protection 
which grazing will afford. Several com- 
panies seed their lands purely as a fire 
preventive measure, believing that grass 
species are far less inflammable than the 
natural vegetation which follows the 
slash burn. 

There is, however, a question as to 
the competitive effect of grass seeding on 
the germination and survival of Douglas 
fir seedlings. Grass seeding certainly 
eliminates, for a time at least, a large 
percentage of competing shrub and herba- 
ceous vegetation which would otherwise 
occupy the ground after the burn. It 
seems logical that this may likewise be 
true of the incoming tree seedlings. 
Whether or not grazing slows up re- 
generation is not definitely known. In 
numerous cases where forage seeding has 
been practiced, good stands of Douglas 
fir have ultimately resulted, from which 
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it is concluded that the condition of the 

burn and reburn, rather than the com- 

peting vegetation, has in large part been 

responsible for any temporary absence of 
conifers. The importance of definite ie 
of grass seeding under known conditions 

of burn rests on this question of its effect 

on regeneration rather than as a test of : 
its practicability in producing forage. Re-— 
garding this latter point, as already 
stated, sufficient tests have been made to 
prove conclusively its practicability and 

value from a grazing standpoint. 

Costs of seeding vary between 50 cents — 
and $3.75 per acre, depending on the 
kind and amount of seed used per acre 
and the type of country seeded. ‘The 
species most commonly used are orchard 
grass, timothy, rye grass, white and red 
clover, meadow fescue, and velvet grass. 

While sheep will use unseeded cut- 
over areas to advantage, the preponder- 
ance of weeds largely unpalatable to 
cattle makes grass seeding practically a 
necessity where the area is to be used by 
cattle. 


— 


Within the past two years seeding of 
cut-over lands by airplane has been at- 
tempted and found to be an economical 
method for large areas. Several areas, 
1200 to 2000 acres in extent, in the 
Coquille and Wendling sections of 
western Oregon, have been seeded in this 
manner with marked success. 

By means of a specially constructed 
hopper 6000 pounds of grass seed were, 
in one instance, scattered in less than 
eleven hours of flying time. The seed, 
a grass mixture, was sown at the rate 
of 5 pounds per acre, less than half the 
amount required in hand seeding. In 
every case so far a successful stand has 
been secured at a lower cost than under 
hand-seeding methods. 


_ Seeding in the ashes as early as possible 
after the fall burn is desirable, if not 


_ plane seeding has a marked advantage 
in the rapidity with which the job can 
| be completed. 
Crass or Stock Brest ADAPTED TO 
CutT-Over RANGE 


_ Where transportation costs to winter 
‘feed are not excessive, sheep are best 
adapted to use the type of feed usually 
found on Douglas fir cut-over ranges. 
| Handled in reasonably large bands (800- 
1200 head ), they appear to offer the most 
profitable possibilities. Cattle on a com- 
| paratively large scale (250-350 head) 
have proven successful in some instances 
where the cut-over areas have been seeded 
F to grass species. Cattle in small bunches 
| (2-25 head) from adjoining ranches 

grazing year-long are at present the prin- 
‘cipal users of Douglas fir cut-over areas. 
It is doubtful whether cattle in small 
bunches, and with year-long use, will 
' ever be a profitable venture. Use of cut- 
| over lands by small farm flocks in south- 
| western Washington under a cooperative 
plan has recently been inaugurated and 
| gives every promise of success. There can 
i} be little question that sheep, by closer 
| use of the vegetation, give greatest service 
j in reducing the fire hazard. 


GRAZING SEASON 


To secure best use of the forage, rea- 
i sonably early summer use is desirable. 
i Between May 1 and July 15 the feed is 
J usually at its best. Prior to April 1 the 
} vegetation, as a rule, is “ washy ” and has 
| little nourishment. Heavy rains are also 
! likely to occur early, which make han- 
| dling of the sheep among the logs and 
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débris difficult. Trampling and puddling 
also occur. Tender feed is necessary for 
ewes suckling lambs, and after August 1 
fireweed and other vegetation becomes 
woody and is less relished by the ewes, 
though dry sheep thrive on it. Actual 
tests show that sheep can profitably be 
grazed on unseeded cut-over areas from 
season May 1 to October 15. With 
proper rotation, year-long use is possible 
on seeded areas. Use in conjunction 
with late summer range on the National 
Forests or elsewhere, and in conjunction 
with winter feeding, is probably the 
most profitable and desirable form of 
use. Year-long use of unseeded range 
without supplemental winter feeding is 
rarely profitable, and from a reforesta- 
tion standpoint is undesirable. 


CARRYING CAPACITY 


Douglas fir cut-over areas are particu- 
larly variable in grazing capacity, differ- 
ing between seeded and unseeded and 
between recent and old cuttings. Any 
set figure presumably applicable to all 
sections of so large a region would there- 
fore be meaningless if not misleading. In 
the Coos Bay region, where heavy burn- 
ing and grass seeding is practiced, one 
cow to six acres year-long is not con- 
sidered unusual. Sheep on seeded areas 
there have made profitable gains on less 
than half an acre year-long. These fig- 
ures may be considered above normal for 
seeded areas for the region as a whole. 
There is a vast difference between the 
capacity of seeded and unseeded areas. 
Normally unseeded cut-over areas range 
in capacity somewhere between one- 
fourth and 5.0 surface acres per head per 
month for sheep, depending on type of 
vegetation found and on length of time 
after cutting and burning. 
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In the Columbia Forest experiment, 
the average requirement for sheep was 
.336 surface acres per head per month. 
Satisfactory gains were made by the stock 
during the period of use. 


LENGTH OF PROFITABLE GRAZING * 
USEFULNESS 


The number of years grazing use is 
profitable varies widely as a result of the 
difference in site, and also as a result of 
the treatment following a single burn. 
Ten to fifteen years is considered usual 
where careful management and _ the 
closest utilization are effected. The rela- 
tion of longer periods of use to ultimate 
reforestation has not yet been deter- 
mined. Efforts, mainly along reburning 
lines, have been made to prolong this 
period of grazing usefulness. In the Coos 
Bay region where heavy burning and 
grass seeding are practiced on private 
land for the express purpose of producing 
pasture, the forage crop “ plays out ” in 
from nine to ten years. Palatable forage 
grasses and weeds are replaced by unpal- 
atable plants and shrubs. Shrub and 
conifer encroachment precludes further 
profitable grazing use. Year-long grazing 
is undoubtedly a factor in shortening this 
cycle. Heavy burning is believed equally 
responsible. 

Reburning is resorted to, following by 
grass reseeding, and the process repeated. 
Needless to say, this practice if long 
continued retards and finally eliminates 
reproduction. A rather futile hope that 
this will apply to the brush species also is 
responsible largely for this soil-impover- 
ishing practice. The practice has brought 
grass seeding into evil repute among 
foresters, when as a matter of fact careful 
analysis would seem to indicate that re- 


JOURNAL OF FORESTRY 


burning is to blame. Examination of a 
number of reburned areas has failed to 
show anywhere that the brush species 
have been finally eliminated by the 
seeding-reburning practice alone. On the - 
contrary, among the outstanding indica- 
tions which general study of the region 
has developed are: (1) That Douglas 
fir lands, short of intensive tillage prac- 
tice, seldom remain permanently as_ 
forage-producing areas; (2) Given free- 
dom from reburn, regardless of grazing 
use, reforestation is ultimately assured. 


EXPENSES, PRoFiT, AND Loss 


However desirable use of cut-over 
areas by livestock may be as a protective 
measure, it must first be profitable. 
Unless it is no stockman will use it. 
Profit in any business is influenced largely 
by the care and management given. This 
is no less true of the use of cut-over areas 
by livestock. 

Actual gains made by lambs in the 
experimental band on the Columbia For- 
est over a four-year period give some 
measure of the profit which may be ex- 
pected from the use of unseeded Douglas 
fir cut-over areas by sheep. These gains 
averaged a total of 23 pounds for the 
period grazed (June 1 to September 20), 
or 64 pounds gain per head per month. 
Lambs at date of sale averaged 75 
pounds, bringing for the three-year period 
a local f. 0. b. price of 11 cents per pound. 
This was 1 cent above the Portland, 
Oregon, market at the time. The ewes, 
in addition, made good gains. While 
these gains are not exceptional, they are 
comparable with those made by this class 


of sheep on other forest ranges in the 
Northwest. 
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ass during the first two years were 
slightly below normal (2 per cent). The 
third year, due to depredations by bear, 
losses were considerably heavier (43 per 
cent). 
_ The largest single item of expense and 
the greatest handicap in the use of Doug- 
las fir cut-over areas by sheep from the 
winter range section east of the Cascades 
is the railroad shipping charge. In the 
Columbia experiment, this was over $550 
for the band, which is 23 cents per head, 
or twice the season’s grazing fee. To 
justify this additional expense, at cur- 
rent prices 5 pounds gain per lamb above 
normal would be necessary. This addi- 
tional gain was made the first two years. 
The last two years show less than normal 
gains. 

Experiments to date, it is true, do not 
‘indicate any marked superiority of cut- 


over ranges over others in this region. 


Making allowances for the newness of 
this type of range, it can safely be said 
that cut-over ranges similar to that found 
on the Columbia Forest are equal in 
productivity as summer ranges to those 
found elsewhere in the Northwest. As 
a rule, their use will be in demand 
from east of the Cascades by large flock 
owners who must ship only where more 
desirable summer ranges closer to their 
home ranches are fully occupied and 
scarcity of summer range develops. In 
the meantime, where winter pastures and 
feeding facilities are locally available, 
farm flocks can profitably be used to 
reduce the fire hazard until decision as 
to whether land best suited for agricul- 
ture is cleared for that purpose or another 
crop of timber is produced. 


ihe 


EFFECT OF THINNINGS IN SAPLING DOUGLAS 
FIR IN THE CENTRAL ROCKY 
MOUNTAIN REGION 


By JACOB ROESER, JR. 


Rocky Mountain Forest Experiment Station 


INTRODUCTION Ss 


HY HE object of the experiment 
described in this progress re- 

eed port was to determine the 
effects of thinning on sapling stands 
of Douglas fir in the Central Rocky 
Mountain region, where growth, owing 
to dense reproduction and poor soil, 
is usually slow. Some indication was 
gained, as well, of the extent to which 
thinning and cleaning of dense stands 
will materially reduce the length of ro- 
tation for tie or saw timber production. 


DEscRIPTION OF PLOTS 


Two areas were studied, both in prac- 
tically the same longitude and located 
on the eastern escarpment of what is 
known as Rampart Range. On one of 
these, at the Fremont Field Station of the 
Rocky Mountain Forest 
Station, 10 miles 


Experiment 
west of Colorado 
Springs, two plots, approximately 200 
feet square, were laid out in 1917, of 
which one was thinned to a spacing of 
approximately 7 by 7 feet, and the other 
left in its natural state. The location is 
on a moderately steep north slope with 
an average gradient of about 40 per cent, 
and at an altitude of 9000 feet. The 
slope was partly burned over about 1858, 
and in 1917 the stand included dense 
sapling Douglas fir, intermixed with 
aspen, limber pine, western yellow pine, 
and Engelmann spruce. The surround- 
ing virgin Douglas fir forest has been 


cut over since the plots were established. 
One corner of each plot contains a few 
of the larger mature trees. The average 
age of the sapling stand at the time of 
establishment was about 60 years. 

The soil on this slope is derived from 
the Pikes Peak granite, and is a mixture 
of very coarse gravel and finer soil par- 
ticles resulting from the disintegration 
of the granite, which, with the admixture 
of vegetal matter, has resulted in a shal- 
low loam. The base rock lies close to the 
surface and is more or less impervious to 
root growth. 

About 198 cubic feet of green timber 
in standing trees was removed in thin- 
ning, comprising 50.5 per cent of all the 
conifers and all of the aspen, or 35.4 per 
cent of the stand by volume. All of this 
material was used locally as fuel, and 
was regarded as without value commer- 
cially. The composition of the remain- 
ing stand was estimated as 77 per cent by 
volume of the original Douglas fir, 39.1 
per cent of the spruce, 70.7 per cent of 
the western yellow pine, and 49.7 per 
cent of the limber pine. The thinned 
plot was calipered in November, 1917, 
and the check plot in June, 1918. In 
1922 both plots were remeasured, all 
trees on the thinned and every tenth tree 
on the unthinned plot being tagged. The 
latest periodic measurement was obtained 
in May and June, 1927. 

‘The second area studied is near the 
head of Jarre Canyon, 40 miles north of 
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a 
“the Fremont plots and some 30 miles 
southwest of Denver. The location is on 
Fa fairly uniform north slope, except for 
occasional small dry gulches between 
-which are low ridges not exceeding a 
height of 25 feet above the gulch bot- 
-toms but forming short easterly and 
_ westerly exposures on the lower portions 
of the area. The average gradient varies 
between 20 and 30 per cent, and the 
elevation is about 6750 feet. The soil 

is similar to that of the Fremont area, 
but is deeper and richer by virtue of a 
heavier mixture of clay and loam run- 
ning down to five feet and more in the 
- small draws. 

The stand at Jarre Canyon is represen- 
tative of the Douglas fir type on north- 
erly exposures in most of the foothills 
region of the Pike Forest below 8000 
F fect. This territory was heavily logged 
for ties and saw-log material about 1880, 
-and it appears very probable that the 
combination of heavy cutting and surface 
fires, which kept the soil quite bare, was 
instrumental in starting these fairly con- 
‘tinuous sapling stands of today. The 
‘average age on the plots, as determined 
from 39 trees, was 39.4 years. Mixed in 
with the dense and moderately dense 
stands of saplings are occasional poles 
and defective Douglas fir veterans which 
| were purposely left at the time of log- 
ging. Western yellow pine, which is the 
south slope tree in this region, is found 
sparingly in mixture on the north ex- 
posures. Because of the dense sapling 
'stand, the ground vegetation is sparse. 
Small aspen, willow, and maple clumps, 
occurring quite scatteringly, constitute 
the rest of the stand. 

On this location four one-acre plots, 
each two chains wide and five chains long, 
running with the slope, were laid out in 
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the fall of 1921. The plots are-contigu- 
ous with the exception of a one-half 
chain isolation strip between the control 
and the heavily thinned plot. Plot 1 was 
left in its natural state; Plot 2 was 
heavily thinned to an approximate spac- 
ing of 8 by 8 feet; Plot 3 was moderately 
thinned to 64 by 64 feet; and Plot 4 
lightly thinned to 5 by 5 feet. Actual 
thinning operations were carried on dur- 
ing the winter, Plots 2 and 3 being 
thinned by Christmas tree purchasers and 
forest officers, and yielding approxi- 
mately 1300 trees at 15 cents a tree. 
Most of Plot 4, however, because of the 
light thinning, did not yield enough 
Christmas trees to enable the purchasers 
to make the thinning, and a special detail 
of forest officers completed the work in 
January, at which time all of the large 
trees on the plots were also cut. The 
brush was scattered, as it also had been 
at Fremont. 

The first year’s cutting, which was 
extended to the area around the plots, 
gave an exceedingly high net return of 
$70.51 per acre. This represented the 
best cutting in the region, subsequent re- 
turns averaging a good deal less for the 
area covered progressively in thinning 
operations. 

The original stand on all of the plots 
had been measured in September, 1921. 
During the following winter all of the 
remaining trees on the three thinned plots 
were again calipered. In the winter of 
1924-1925 a-complete remeasurement 
was made, at which time all trees on the 
thinned plots were permanently tagged, 
as was also every fifth tree on the con- 
trol plot. Very little trouble was ex- 
perienced in identifying the trees mea- 
sured in 1922. 


» a) 
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The examination in the fall of 1927 
was made in order to put the two units 
of the project on the same periodic re- 
measurement basis. At this time two re- 
production quadrats, each 20 feet square, 
were established on each of the six plots 
involved, in order to get some informa- 
tion on the rate and progress of reproduc- 
tion in the original stand and under the 
various degrees of thinning. 


RESULTS OF OBSERVATIONS 


For both areas two periods of observa- 
tion are involved. At Fremont the first 
period is 4} years for the unthinned plot 
and 44 years for the thinned. The second 
period includes 5 years between 1922 and 
1927, making a total of 9} and 94 years 
upon which the results are based. Both 
periods on the Jarre Canyon area are of 
3 years’ duration, giving a total of 6 
years. 

Only those elements of growth are 
strictly comparable which have been re- 
duced to an annual figure. The relatively 


short period upon which the data are 
based, especially for the four Jarre 
Canyon plots, must be kept in mind in 
any critical appraisal of the results. Ten- 
dencies are indicated rather than absolute 
performance through a rotation period. 
All data have been reduced to an acre- 
age basis, since the Fremont plots are 
but .92 acres in area. 


NUMBER OF TREES 


The number of trees in the stands — 
originally and at the periodic measure- — 
ments is given in Table 1.’ 

The thinned Fremont plot shows ap- 
proximately double the increase in trees 
for the full period over the unthinned. — 
There is some doubt whether the percent- 
age of gain is truly representative be- 
cause of the very large number of new 


*Stand tables for the various plots have 
been worked up and are on file in the Rocky 
Mountain Forest Experiment Station office. 


In this discussion only summarized data are 
included. 


TABLE 1 


NUMBER OF TREES AT DIFFERENT PERIODS 


Fremont 
(pa SSS 
Un- Thinned 
thinned Vike oft 
Original Mstand eons 1583 1448 
Number cut as. 42.-t.- ° 7X1 
Bera centucht ee ecise ° 49.1 
Stand ‘lefty... hase uk tie 1583 737 
Per cent of Douglas fr 58.2 81.3 
Trees dying—first per- 
100 Veetad Sake Pea eee II I 
New trees—first period 202 151 
Stand at end of period.. 1774 887 
Trees dying—second 
period haseer ea. 22 3 
New trees—second per- 
ites Boe Maperctariormete bs tere 24. 19 
Stand at present time.... 1776 903 
Per cent gain over 
standmlette seam conan 12.2 225s 


Jarre Canyon 
=e 


Un- Thinned  Thinned  Thinned 
thinned 5’ x5’ 6.5’ x 6.5’ 8’ x 8’ 
2402 5063 4832 2831 
° 3573 3905 2238 
fo} 70.6 80.8 79.1 
2402 1490 927 593 
76.0 99.2 99.8 99.2 
310 50 15 22 
108 24 27 22 
2200 1464 939 593 
119 34 19 10 
17 33 27 20 
2098 1463 947 603 


trees reported at the end of the first 
"period, most of which probably were sup- 
_ pressed trees and others overlooked dur- 
_ ing the first remeasurement. The second 
period data for dying and new trees are 
believed to be more indicative of ex- 


isting conditions. These show a pro- 
nounced increase in the thinned plot and 
only a small increase in the unthinned. 
The periodic gain in trees on the three 
thinned Jarre Canyon plots is only o.1 
per cent, and there is a net loss of 12.7 
per cent on the control plot. This is to 
be attributed almost entirely to the activ- 
ity of the “ pitch girdle’ disease, which 


_ was found on 67.2 per cent of the Doug- 


bm: 


las firs on the unthinned area and on 33.6 
per cent of the trees on the three other 
plots. Three-quarters of all losses on the 
control plot are due to this disease, which 


* in the last three years has killed about 5 


per cent of the trees in the stand. Thin- 
ning the stand appears to have checked 
the disease appreciably, partly because 
diseased trees were favored for removal, 
and partly because the rate of spread of 
the disease, which is favored by dense 
stocking, has been reduced. For all three 
plots 56 per cent of the past three-year 
loss is due to “‘ pitch girdle,” while but a 
fraction over 1 per cent of the total trees 
present in 1924 died as the result of at- 
tack since then. 

The difference in stand composition on 
the two sites involved is indicated in line 
5 of Table 1. Aspen is not included in 
these figures. In 1927, 953 aspens, only 
one of which was above 3.1 inches in 
diameter breast high, were tallied for the 
Fremont unthinned plot, while on the 
thinned plot 890 sprouts of the species 
reached a height of 44 feet and better 
since 1918. In Jarre Canyon no aspens 
have reached a measurable size since cut- 
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ting in 1921-1922, and only 51 are re- 
ported for the unthinned stand; all but 
3 of these being 3.0 inches and less in 
diameter. 


REPRODUCTION 


During 1928 reproduction quadrats 
were established on all of the plots to 
determine the effect of the various de- 
grees of thinning on the amount and sur- 
vival of natural reproduction. ‘Two 
quadrats were laid out on each plot and 
counts were made in the fall. 

The results of these counts are pre- 
sented on an acre basis in Table 2. 

It is apparent that, even under the 
original stand, reproduction is plentiful 
on the thin soil at Fremont, and this 
bears out general results obtained in past 
reproduction studies in this locality. 
Opening the stand has resulted in a three- 
fold increase, which guarantees a com- 
plete under-story on such sites. 

The situation is different in Jarre 
Canyon, where no reproduction is found 
to be coming in under the original stand. 
Furthermore, the rate of its introduction, 
which varies more or less directly with 
the amount of space between the trees 
left, is too slow to assure complete stock- 
ing (natural losses considered) at the 
time the present stand is mature. The 
reason for this quite evidently may be 
attributed to the absence in the vicinity of 
large seed trees, which were pretty well 
cleaned out in past logging operations. 
This points to the desirability of leaving 
occasional veteran seed trees on such 
ground where a short Christmas tree ro- 
tation is to be practiced. It is possible 
that opening up of the sapling stand will 
result in increased seed yield by sapling 
and pole trees, but there is no definite 
assurance of this. 
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TABLE 2 
REPRODUCTION COUNTS, 1928 


Fremont 
“Un- “Thinned 
thinned U dototet fe 
Reproduction since cutting 
1927 seedlings ........ 544 926 
1926 seedlings ........ 327 817 
1925 seedlings ........ a AE 163° 
Older seedlings ...... 653 2341 
Total seedlings since 
CUCHN Goh eine oe 1524. 4347 
Per cent of Douglas fir 
in this group....... 100 96 
Reproduction present at 
time of cutting...... 1688 544 
Per cent of Douglas fir 
in this group....... 74. 100 


BASAL AREA 


The original basal area for all four 
Jarre Canyon plots (Table 3) was very 
uniform, especially when contrasted with 
the total number of trees, which varied 
between 2402 and 5063. This fact tends 
to support the supposition that under full 
stocking total production is limited by 
the capacity of the site and an increase in 
number of trees“is counterbalanced by a 
corresponding reduction in size. The 
size difference in the average trees on the 
plots will be brought out subsequently. 
It may be supposed, in the plot thinned 
to 5 by 5 feet, that a certain amount of 
overcrowding, especially as compared 
with the much lighter stocked check plot, 
resulted in considerably more suppression, 
which would tend to vitiate to some ex- 
tent a strict comparison of results. How- 
ever, since each plot or area which it 
typifies has a certain crown level in which 
the bulk of the crown lies, the capacity 
to respond to any releasing stimulus is 
believed to be very much the same re- 
gardless of the size of the trees. 
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Jarre Canyon 


Un- Thinned Thinned Thinned 
thinned* ee ay 6.5’ x 6.5’ 8 x 8 

54 109 164 

54 

109 

54 218 218 

100 100 100 

327 708 109 

100 100 100 


After thinning, the heavily thinned 
plot had one-fourth the basal area of the 
check plot, and the lightly thinned a little 
less than one-half. During the first period 
the lightly thinned plot gained exactly 
twice as fast as the check, and the heavily 
thinned one and one-half times as fast. 
This rate of increase did not hold through | 
the second period, but nevertheless all 
thinned plots show a net increase well 
above that of the unthinned. The per- 
centages of increase in the last line of 
Table 3 indicate that a moderate thin- 
ning will serve as effectively in stimula- 
ting basal area increment as a heavier 
one. The fact that the percentage of an- 
nual gain averaged 3.29 per cent for Fre- 
mont and only 2.25 per cent for Jarre 
Canyon indicates that there was less 
crowding on the Fremont plots. That 
the thinning operation did not stimulate 
growth as quickly at Fremont as in Jarre 
Canyon, where the result was immedi- 
ately felt, is indicated by the figures for 
net gain in basal area in the first period. 


4 Fremont 
ary Thinned 
Original Standance.nyaute Pee aay 
OT EME ites BI one Sc loc 19.96 
Percent Cit... 2. Ae 29.2 
meand left 0... saws s 63.75 48.41 
Loss in first period... 0.07 
Stand at end of first per- 
MO ee nF eaves are: 73.66 58.30 
Net gain during period 9.91 9.89 
' Loss in second period. . O.11 0.08 
Stand at end of second 
Deviodaectece 83.15 69.06 
_ Net gain during second 
PXCLLOG 2 otcrs sita est. iat 9.49 10.76 
(otalnet gain........ 19.40 20.65 
Per cent annual net 
gain based on stand 
left originally ...... 3.29 4.49 
ig DIAMETER 
Table 4 summarizes the average 
breast-high diameter changes in the 


stands since the establishment of the 
plots. 

The variation in average diameter be- 
tween the different Jarre Canyon plots 


: TABLE 4 
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TABLE 3 
BASAL AREA AT DIFFERENT PERIODS IN SQUARE FEET 


Jarre Canyon 


Un- Thinned Thinned Thinned 
thinned 5° x 5’ 6.5’ x 6.5/ 8 x 8 
88.87 94.89 86.99 © 85.12 

52.04 61.55 62.75 

: 54.8 70.8 789) 
88.87 42.85 25-44 22.37 

5.09 0.98 0.18 0.33 
93.30 51.70 33-48 28.52 

4-43 8.85 8.04 6.15 

2.29 0.88 0.63 +35 

100.87 62.26 43.36 B70a2 

a5 7) 10.56 9.88 8.80 
12.00 19.41 17.92 14.95 

AMS 7.55 11.74 II.13 


in 1921 was considerably reduced by ju- 
dicious thinning and accelerated growth. 
The average annual net gain for the 
5 by 5 foot spacing exceeded the gain of 
the check plot by about 36 per cent; for 
the 6.5 by 6.5 foot spacing the gain was 
79 per cent, and for the 8 by 8 foot 


DIAMETER AT DIFFERENT PERIODS IN INCHES 


Fremont 

Un- Thinned 

thinned bie. th 

Original stand .-2...... Pay 2.94 
Meeererees CUt cs. ce eo a 2.27 
Btandesl CL ops are< sy ss Qa7E 3.47 
Trees lost—first period 1.05 0.40 

Stand at end of first per- 

OC emecce be torale oc j2)+, ste 2.76 2247 
Net gain first period.. 0.04. 0.00 
Trees lost—second per- 

BOC Seeds as oie ae la 0.98 2.16 

Stand at end of second 

WI CL LOC earepy odes ofaus oat 2.93 3.74 
Net) gain—second per- 

ROC Meise ee c's ote falc 0.17 0.27 
Total net gain....... 0.21 0.27 
Average annual gain.. 0.02 0.03 


Jarre Canyon 


Un- Thinned Thinned Thinned 
thinned 5 x5 6.5’ x 6.5/ 8 x 8’ 
2.60 1.85 1.81 2.35 
1.63 1.70 2.27 
2.60 2.29 2.24. 2.63 
1.73 1.90 1.47 1.67 
2.79 2.54 2-55 2.97 
0.18 0.25 0.31 0.34 
1.88 2.17 2.46 2.54. 
2.97 2-79 2.90 3-37 
0.18 0.25 0.34 0.40 
0.36 0.50 0.65 0.74 
0.06 0.08 O.1I 0.12 
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spacing 102 per cent over that of the 
check. The net gain has varied in direct 
ratio with the degree of thinning. 

On the Fremont plots the net gain 
was practically nil between 1918 and 
1922, owing mainly to the excessive num- 
ber of new trees which had attained a 
height of 44 feet during the interim. 
For the five-year period net diameter 
accretion on the thinned plot was con- 
siderably higher than on the unthinned 
area, and disregarding the first period 
results, the average annual net increment, 
which is believed to be more truly repre- 
sentative, has been .05 inch on the thin- 
ned and .03 inch on the unthinned, an 
advantage of 60 per cent in favor of the 
former. However, the rate of diameter 
accretion even on the thinned Fremont 
plot is less than that on the unthinned 
Jarre Canyon plot. While this. is due 
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cluding those which have died since then, 
shows that the percentage of gain for 
these trees (arithmetically averaged) has 
been 10, 25.8, 35.7, and 35.7 in the order 
of decreasing density of stocking. For 
the 94-year period at Fremont, the cor-— 
responding figures are 22.1 and 27.9 per 
cent. These data indicate for the former — 
group that the trees on the moderately — 
thinned plot are performing equally as 
well as on the heavily thinned plot. 

A comparison was also made of the 
average accretion of all trees at Fremont 
between 5 and 9g inches in diameter, these 
being the advance trees of the general 
age class represented, which will even- 
tually comprise the bulk of the mature 
stand. [There were 71 trees in this group 
on the thinned plot and 74 on the check 
plot. Their average diameters at var- 
ious stages were: 


a 


— 


Per 


t 

Gain Gain Total total 

1917 1922 Ist period 1927 2d period gain gain 
Unthinned ........ 6.10 6.44. 6.79 -35 .68 11.2 
ohinned a. wee esate 5:97 6.41 -44 6.85 44 ess 14.6 


primarily to a difference in site condi- 
tions, it may be partly due to the pres- 
ence of a large number of aspens on both 
Fremont plots. Although these are not 
a serious factor in the canopy (the aver- 
age diameter being but 1.82 inches), 
very likely they have some effect on the 
growth rate of the conifers. 

Although net diameter gain gives an 
idea of accretion for the stand as a whole, 
it gives an erroneous impression as to 
individual performance, because the more 
tapidly the stand is regenerating and new 
trees are included in the tally, the more 
pronounced is the tendency for the aver- 
age diameter to remain low. A study 
of diameter increases of all trees present 
on the Jarre Canyon plots in 1922, in- 


Since the average gain for the unthin- 
ned stand is 7.8 per cent, which is but 
0.1 per cent less than that of the thinned, 
it can be seen that the larger trees have 
benefitted more, as a rule, by the thinning 
than have the smaller trees. This is 
probably due as much to inability of the 
younger classes to respond as promptly 
as the more vigorous trees to the shock 
of opening the stand, as it is to the fact 
that competition has been reduced. 

A comparison of the effect of different 
degrees of thinning on diameter growth 
is shown by diameter groups for both 
sets of plots in Figure 1. 


HEIGHT 


The height growth since 1924 of most 
of the small trees (below 1 inch in di- 


= 
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: ameter) on the Jarre Canyon plots, as herent capacity to take full advantage of 
actually measured, is given in Table 5s. improved light conditions, at least up to 
The increase where the stand has been the age of 40 years. 
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Dramefer Geue 
Fic. 1. Total diameter growth on different plots by diameter groups. 


Above—Fremont plots, 1917-1927. 

Below—Jarre Canyon plots, 1924-1927. 
opened is even more pronounced than VOLUME 
in diameter accretion. In the unthinned The original stands at Fremont were 
stand the small trees are as a rule badly quite comparable in volume (Table 6). 
suppressed, but appear to have an in- ‘The total net increment for the first 
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TABLE 5 
HEIGHT GROWTH OF TREES UNDER I INCH IN DIAMETER, BREAST HIGH, JARRE CANYON PLOTS, 
1925-1927 
; Current Maximum Minimum 
annual growth three-year three-year 
(3-year period) growt growth 
No. of trees —— 
Plot measured Feet 
Winthinned ees seres stone rete tiers arcs 204. O.11 1.4 0.15 
Slightly thinned .................. 224,ee 0.27 3.1 0.2 
Moderately thinned .............. 99 0.40 3.2 0.2 
Heavily ‘thinned wigs anv ese nes 58 0.55 3.6 0.3 


period was practically the same for both 
plots, again indicating the extreme slug- 
gishness with which the thinned stand 
responded to opening. During the second 
period, however, it forged ahead, show- 
ing an increase of 15 per cent over the 
check plot. For the full period, the net 
annual increment on the thinned plot is 
but 1.22 cubic feet in excess of the un- 
thinned plot. 

In the Jarre Canyon group of plots 
the losses due to “ pitch girdle ” are seen 


to be very appreciable, although in the 
thinned plots cutting has reduced this 
damage. The original stand was heaviest 
on the plot thinned to 5 by 5 feet. In 
thinning, the stands left represented 47, 
27, and 25 per cent of the total volume 
of the unthinned. In the first period all 
of the thinned plots exceeded the check 
in net increment, although the difference 
was small between the heavily thinned 
and the unthinned. When it is consid- 
ered, however, that the former had only 


TABLE 6 
VOLUME AT DIFFERENT PERIODS IN CUBIC FEET 


Fremont 
| ead, a 
Un- Thinned 
thinned xo, 
Original ®stand(s-e sea 680.80 669.61 
AMOUNtSCUt cere a Geman 197.93 
Pergicent cuts \n:<.j.1sce eee 29.6 
Stand lettesanen cic vase 680.80 471.68 
Loss—first period .... 0.51 0.01 
Stand at end of period... 787.99 579.90 
Net increment — first 

DPELIOd Seether eee 107.19 108.22 

Loss—second period .. 0.79 0.47 
Stand at end of second 

PCLIOd none ance ee 893.30 701.46 
Net increment—second 

PCLIOdweessar ee 105.31 121.56 
Total net increment... 212.50 229.78 
Net annual increment. 22.97 24.19 
Per cent annual net in- 

CLeMente soctsyec nie 3-4 Bra 
Total gross increment. 213.80 230.26 
Annual gross increment 23.11 24.24 
Per cent annual gross 

InCLeMenLa een 3-4 ian 


Jarre Canyon 
iz 
Un- 


( Thinned Thinned Thinned 
thinned 5x5 6.5’ x 6.5’ 8 x 8’ 
777.10 876.41 810.54 802.22 
feedoat 509.90 599.12 605.99 
spteetaiets 58.2 Gh NEID) Utes 
777.10 366.51 211.42 196.23 

40.76 7.70 Sey 2.64 
840.95 455.19 288.52 260.75 

63.85 88.68 77.10 64.52 

18.57 7-37 5-22 2.97 
911.48 561.90 388.18 352.92 

70.53 106.71 99.66 92.17 
134.38 195-39 176.76 156.69 

22.40 32.56 29.46 26.12 

2.9 8.9 13.9 13.3 
193.71 210.46 183.30 162.30 

32.28 35.08 30.55 27.05 

4.2 9.6 14.4 13.8 


one-fourth the growing stock of the lat- 
ter, this gain is surprising. During the 
second period the net increment gain for 
all of the thinned plots was considerably 
‘more than that of the unthinned. Six 
years after thinning, the respective stands 
now have 62, 43, and 39 per cent of the 
volume of the unthinned. 

The highest annual net increment per 
acre is recorded for the lightly thinned 
plot. The moderately thinned and the 
heavily thinned, however, are well ahead 
of the other in per cent of annual net in- 
-crement gain, and in this respect a moder- 
ate thinning appears to be as advantage- 
ous as a heavy thinning. 

When annual gross increment is con- 
sidered, the lightly thinned plot alone 
exceeds the natural stand, although the 
results are much alike, as they also are 
“for the two Fremont plots. If for no 
other reason, thinning in the diseased 
Jarre Canyon stands proves its value in 
checking the spread of “ pitch girdle”’ 
and reducing its destructiveness. 


CONCLUSIONS 


Drawing conclusions from the study 
may be rather premature, since the re- 
sults of but 94 years are available from 
the Fremont plots and of but 6 years 
from the Jarre Canyon plots. This 
fact must be taken into consideration in 
judging the relative value of the results. 
The following conclusions, however, ap- 
pear safe: 

1. The degree of thinning is largely 
a matter of management objective. 
For continued Christmas tree production 
on a short rotation, which will most 
likely appeal to the private owner, the 
\ widest spacing is most desirable, since it 


| 
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removes the greatest number of- trees, 
gives the highest financial return, and 
insures rapid growth of the trees left. 
The importance of obtaining not only 
prompt but rapidly developing reproduc- 
tion is self-evident where Christmas trees 
are to be produced on a short rotation 
and continuously productive soil is pre- 
requisite. The relatively open condition 
resulting from heavy. thinning insures 
ideal form for Christmas trees. It also 
leaves enough trees to protect the soil, 
which is a factor not to be overlooked, 
and apparently provides better conditions 
than lighter thinning for natural regener- 
ation. A few mature seed trees per acre 
should be left, where any of these are 
present. 

2. For a tie rotation, the moderate 
thinning is probably as effective as the 
heavier one, as far as this can be judged 
at present. It leaves approximately one- 
half again as many trees, and while it is 
to be supposed that a large number of 
these will be eliminated naturally before 
maturity, their presence will tend to clean 
the advance trees more effectively than 
under more open spacing. The present 
growth rate, which is only a little slower 
than on the heavily thinned plot, is equiv- 
alent to a 110-year rotation for ties. 
This product will most likely constitute 
the object of management on lands under 
Federal control. 

3. In addition to its direct importance 
in utilization, thinning has been found 
a fairly effective measure for checking 
the spread of “ pitch girdle,” an uniden- 
tified bark disease which is very prevalent, 
attacking as much as 76 per cent of the 
sapling trees in the natural stand and 
being responsible for most of the losses. 


SO 
50. 


REVIEWS 


Foundations of Silviculture upen 
an Ecological Basis. By James 
W. Toumey, Professor of Silvicul- 
ture, Yale University. John Wiley 
Ef Sons, New York, 1928. Pp. xxv 
+ 438, 11 illus. 


Toumey’s ‘“‘ Foundations of Silvicul- 
ture upon an Ecological Basis” is al- 
ready known to a number of foresters and 
plant ecologists through the mimeo- 
graphed copies which have been distri- 
buted in three parts, comprising: Part 
I, The Site Factors; Part II, The Forest ; 
and Part III, Methods of Investigating 
the Site Factors and the Forest Vegeta- 
tion and Relating One to the Other. 
The first two parts have just come from 
the press, as Volume I, and the third 
part will be published later. “The mimeo- 
graphed form has well served its purpose 
in making the material available sooner 
than it otherwise would have been, and 
in affording the opportunity for revising 
the work in the light of various sugges- 
tions and of further investigations by the 
author and others. “Those who know the 
mimeographed copies will want the 
printed book, not only because of the con- 
venience of the contents and index, but 
because of the new material and improve- 
ments which make the work, already use- 
ful, now indispensable. 

The main emphasis throughout the 
book is on understanding the natural 
forces, both external and internal, which 
influence the life of the forest, and on 
guiding these forces so far as we may to- 


wards the attainment of our objective. 
The author’s viewpoint is expressed in the 


opening sentence of the introduction. 


“The natural, unmanaged wild forest 
in all its stages, from the denuded site 
to the site covered with climax vegeta- 
tion, is the field where the underlying 
principles that determine sound silvicul- 
tural practice must be discovered.” 
Throughout the book, in discussing fun- 
damental biological problems, TToumey 
never for a moment loses sight of the 
practical considerations and the ultimate 
purpose of all this research, which is the 
production of the most desirable crop of 
timber possible under any given set of 
conditions. 

Part I, The Site Factors, which con- 
tained 171 mimeographed pages, has been 
expanded to 250 printed pages with 11 
text figures. The first chapter, ‘‘ Defini- 
tions and Generalities,’ shows the im- 
portance in silviculture of knowing the 
site factors, and gives the broad divisions 
under which these factors may be con- 
sidered. Three chapters (of 12, 32, and 
17 pages respectively) are devoted to the 
climatic factors: temperature, solar radia- 
tion (light), water, wind, lightning, and 
atmospheric impurities. Light (chapter 
III) receives the major share of atten- 
tion, and the author shows that plants 
will thrive in but a small fraction of full 
sunlight. The reasoning and experimental 
proof are convincing, but do not demon- 
strate that the plant will grow as fast 
as in full light. Three chapters (of 52, 
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37, and 21 pages) are devoted to physio- 


- 


7 


(18 pages), and two chapters (of 34 and 


’ 


statement on forest aesthetics. 


graphic factors, one each to soil, soil 
moisture, and soil temperature. The 
biotic factors receive one short chapter 


I5 pages) are devoted to a discussion of 
the reaction of forest vegetation on the 
site factors. The two latter chapters 
include not only the influence of the 
forest on temperature, moisture, rainfall, 
erosion, and so forth, but its influence on 
man, and close with a brief but effective 
The in- 
clusion of a topic so little considered by 
the average American forester as forest 
aesthetics illustrates not only the com- 
prehensive scope which Toumey covers, 
but his far-sightedness in recognizing the 
growing importance of this aspect of 


Jorestry. The director of the Swiss 
‘Forest Experiment Station, Professor 


Henri Badoux, last summer told the re- 
viewer that he strongly emphasizes this 
topic, and gives a special course on it. 

Part II, The Forest, has not been ex- 
panded as much as Part I (173 printed, 
143 mimeographed pages) and has not 
been illustrated. The first chapter (44 
pages) deals with the classification of 
vegetation, and discusses the various con- 
ceptions and purposes of forest types. 
The second (35 pages), on the origin 
and development of forest communities, 
deals with succession. In both these 
chapters the author has made his meaning 
clear without using the specialized ecolog- 
ical terminology which would not have 
been understood by most foresters or even 
by many plant ecologists. 

In his section on the direction of suc- 
cession (pp. 320-321) he follows Clem- 
ents and others in denying the possibility 
of retrogressive succession. Interference 
which sets back the succession is, of 


REVIEWS 


1017 


course, not regression. It seems to the 
reviewer that Cooper* has presented a 
clear case of retrogressive succession due 
to natural causes, and unanswerable 
arguments’ for recognizing this type of 
succession. 

The next two chapters (of 37 and 26 
pages) deal with the stand. Here the 
relative advantages of even-aged and un- 
even-aged stands are considered, and a 
good deal of attention is paid the ques- 
tion of composition in relation to pure 
and mixed stands. Reproduction under 
various methods of cutting is discussed, 
together with the effect of fire, lumber- 
ing, and grazing on natural reproduction. 
The last chapter (37 pages) takes up the 
individual tree, covering specific and 
racial differences, tree form, growth in 
its various aspects, and reproduction. 

The treatment of soil moisture is per- 
haps the outstanding feature of the book. 
The section on the water supply of forest 
soils, pages 142-146, is especially recom- 
mended to anyone who has been confused 
by the complexity of the physicists’ for- 
mulae and disagreement of authorities. 
Available and unavailable water in re- 
lation to the wilting coefficient are ex- 
plained in simple terms. The conclusion 
reached, that unavailable water (the 
amount below the wilting coefficient), is 
a question of rate of water movement in 
the soil rather than of quantity, is in ac- 
cordance with the latest conceptions on 
on the subject. 

The author’s own experiments (trench- 
ing plots) have shown the importance of 


Cooper, William S. 1926. Vegetational 
development upon alluvial fans in the vicinity 
of Palo Alto, California. Ecology, 7: 1-30. 

*Cooper, William S. 1926. The funda- 
mentals of vegetational change. Ecology, 


7: 391-413. 
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root competition in reducing soil mois- 
ture under the forest, and the effect 
which this has in preventing the establish- 
ment of reproduction or of under-vege- 
tation. Yet the discussion of the relative 
importance of light and moisture is emi- 
nently fair. Throughout the book 
wherever the question of soil moisture 
enters, the drain caused by root competi- 
tion is emphasized. But only once does 
he go further than a judicious considera- 
tion of observed facts would seem to 
warrant. That is on page 356 (end of 
Section 30) where he says “ The uneven 
distribution of reproduction in a stand 
is due more to the openings in the root 
complex than to the openings in the 
canopy.” Everyone knows that reproduc- 
tion comes up under holes in the canopy. 
The canopy holes may coincide with holes 
in the root complex, but the reviewer’s 
experiments, in which root competition 
was eliminated, showed a much more 
rapid growth in the openings than under 
the canopy.” 

In his discusion of podsol soil, ‘Toumey 
distinguishes between regions where pod- 
sol is the normal condition due to climate, 
and regions where “brown earth”’ is 
normal and podsol may be caused by sil- 
vicultural treatment. He recognizes the 
important fact, which some foresters dis- 
pute, that special soil conditions may 
produce a “ mull” humus in a climate 
wherein podsol is the normal soil. 

The forester’s weapon against soil 
deterioration is, TToumey says (p. 124), 
the retention of beech and other hard- 
woods in mixture with conifers. The 
reputation of beech as a soil improver is 


*Moore, Barrington. 1926. Influence of 
certain soil and light conditions on the estab- 
lishment of reproduction in northeastern 
conifers. Ecology, 7: 191-220. 
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based on the European species, and has 
been accepted in America without ques- — 
tion. Hesselman, in his visit to the — 
United States in 1927, observed that the 
leaves of our beech are not nearly as 
favorable as those of the European beech, 
or as those of several of our own hard-— 
woods such as maple and birch. An in- 

vestigation of the relative value in humus 

formation of the leaves of our different 

northeastern hardwoods has recently been 

made by Melin, and will shortly be pub- 

lished. 

It would be unreasonable to expect 
that a book of such scope should be with- 
out defects. The author himself is the 
first to recognize this danger and has en- 
deavored to guard against it by the pre- 
publication of mimeograph copies. In 
the main he has been remarkably success-_ 
ful. Perhaps his most conspicuous omis- 
sion is the absence of citations from 
Waksman’s classic work on Soil Micro- 
organisms.” "Toumey’s book was written 
before Waksman’s came out, and it is 
possible that the revision of the section 
on forest humus (in chapter V) was also 
completed before Waksman’s work was 
available. On the whole, Toumey has 
covered soils and forest humus ade- 
quately, but has made one rather bad mis- 
take which Waksman’s book would have 
spared him. This is in the second para- 
graph on page 104, where he says: ‘“‘ The 
so-called mold fungi and both aerobic 
and anaerobic bacteria break down the 
cellulose in the litter.” This is correct, 
but then he continues: “In addition, 
however, their excess energy appears to 
be expended in absorbing nitrogen from 


*Waksman, Selman A. 1927. Principles of 
soil microbiology. Baltimore, Williams & 
Wilkins Company. Pp. xxviii + 897, 19 pl., 
82 figs. 


i 


‘the air; thus active moldering is accom- 
panied by the addition of nitrogen to the 


soil.” Waksman states (loc. cit., p. 105), 


“ Algae, fungi, and actinomyces do not 


- fix any atmospheric nitrogen.” 


The chapter dealing mainly with forest 


influences (IX, pp. 203-233) is adequate 


sll 


_ flow. 


and conservative. The section on “ The 
Effect of Forest Vegetation on Surface 
Runoff” (pp. 225-228) gives about all 
that the student needs to know, but one 
wonders why no reference is made to the 
Wagon Wheel Gap experiment of the 
Forest Service.” Nor is there any refer- 
ence to the Swiss experiments on stream- 
6 

In his discussion of uneven-aged stands 
Toumey states (p. 377) that red spruce 
which has remained “ under oppression 
for many years, when released lives longer 


and continues at a better rate of growth 


than trees that have never been oppressed. 
exhibit 
the same reactions and make high grade 


Hemlock and white pine... . 


lumber.” There is involved here a very 


important biological phenomenon, which 
is at present but little understood. The 
reviewer ventures the opinion that know- 


*Bates, C. G., and Henry, A. J. 1921. 
Streamflow at Wagon Wheel Gap, Colorado. 
Mon. Weath. Rev., 49: 637-650. The complete 
report on the project was not available till 
the summer of 1928 as “Forest and stream- 
flow experiment at Wagon Wheel Gap, Colo- 
rado. Final report, on completion of the 
second phase of the experiment.” 1928. Mon. 
Weath. Rev., Supplement No. 30, pp. iv + 79. 
But the 1921 article above cited, which con- 
stitutes a summary of the results at that date, 
was published in time for inclusion. 

°Engler, Arnold. Experiments showing the 
effect of forests on the height of streams. 
Mitteilungen der Schweizerischen Centralan- 
stalt fir das Forstliche Versuchswesen. 
Ziirich, XII, 1919. 
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ledge of the causes of this phenomenon, 
when once acquired, will have a far 
reaching effect in silviculture. 

There are a few minor slips which 
would hardly be worth mentioning if 
they did not stand out on account of the 
general excellence of the book. On page 
32, no publisher or place is given in the 
reference to Spoehr’s Photosynthesis. On 
page 38, in footnote 2, the American 
Journal of Botany is cited as simply 
“Jour. Bot.” On pages 36 and 48 the 
title of Garner and Allard’s very im- 
portant work on the photoperiod is cited 
as “ Sunlight and plant growth ”’ instead 
of as “ Effect of relative length of day 
and night and other factors of the en- 
vironment on growth and reproduction 
in plants.” The change of temperature 
with a rise of 300 feet in altitude is 
given at 1° C. on page 175, and as 1° F. 
on page 303. The latter is of course 
correct. 

The book brings together for the first 
time the results of investigations in allied 
fields which have a bearing on silvicul- 
ture, and makes these results intelligible 
and available not only to research forest- 
ers but to the entire profession. Anyone 
who has tried to keep even moderately 
in touch with these various investiga- 
tions realizes the vastness of the work 
which Toumey undertook. There was 
not only the finding of the results in the 
widely scattered literature, but their 
interpretation, and the reconciling of 
conflicting viewpoints. He has synthe- 
sized this vast material and given us the 
result in a work which places foresters 
in this and other countries forever in his 
debt. It is safe to say that the book will 
serve as the foundation for the develop- 
ment of a silviculture adapted to Ameri- 
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can conditions, and will exert a profound 
influence on the whole future course of 
forestry in America. 

BARRINGTON Moore. 


All foresters in America, we believe, 
will welcome a text-book of silviculture, 
with a domestic “ tang” to it, in which 
the principles are interpreted in terms of 
American forests and forest problems. 
Particularly will Professor ‘Toumey’s 
new volume be welcomed by those with a 
scientific turn of mind, who have hoped 
that the fundamentals rather than the 
empiric art of silviculture might be 
treated, and that we might have in a 
single volume all of the approaches to the 
science of tree growth embodied in pre- 
vious silvicultures, plant geographies, 
physiographies, and the less comprehen- 
sive treaties of ecology and_ plant 
physiology. 

The present work is, therefore, some- 
what monumental in its scope, and it is 
unreasonable to expect that any single 
individual could treat the various angles 
of the subject with uniform understand- 
ing, appreciation. 
While the book contains no glaring de- 
fects of the sort implied by the above 
remark, a critical review must mention 
a number of minor points which suggest 
that the author has gone beyond his 
“depth.” Such defects are perhaps not 
important from the pedagogical stand- 
point, since the undergraduate student 
is indeed fortunate if he leaves a subject 
of this sort with some kind of an under- 
standing of its various aspects. They do, 
however, place the book in the text- 
book category, rather than that of the 
reference book for the student who wishes 
the most up-to-date and thoroughly 


thoroughness, and 
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scientific treatment of all or any of the 
sub-divisions of the subject. This weak- 
ness is emphasized by the failure of the 
author to accomplish much sifting of the 
source materials. 

Considered from its broad outlines the 
book is very promising. Part I takes up 
the site factors. Under climatic factors, 
temperatures, solar radiation, precipita- 
tion and atmospheric moisture, wind, 
lightning, and atmospheric gases are dis- 
cussed. Under the main heading, Physio- 
graphic Factors, which the author uses 
in lieu of the “‘ edaphic factors ” of most 
modern ecologists, soil composition, soil 
moisture and temperature, and the ef- 
fects of altitude, slope, exposure, etc., 
are treated. Chapter VIII deals with the 
Biotic Factors, under which are consid- 
ered Competition, ‘‘ Culturalism,” “ Mu- 
tualism,” ‘‘ Communism,” and Flora and 
Fauna of the soil. The introduction of 
these unfamiliar names is to be regret- 
ted. The last two chapters of Part I 
deal with the action of the forest upon 
the site factors, including not only the 
direct effect of forests on soil and atmos- 
pheric conditions, but the indirect ef- 
fects which are usually treated under 
“Influences,” that is, the effects on run- 
off, erosion, etc., and the effects of wind- 
breaks. Even the human values of forests 
are not neglected in Chapter X. 

Part II deals with The Forest. Chap- 
ter XI covers forest vegetational units, 
including the usual discussion of forest 
types and the various meanings of that 
term. Chapter XII is primarily a dis- 
cussion of succession, and from the stand- 
point of the possible treatment of some 
American problems, we consider it one of 
the most important chapters of the entire 
book. However, the treatment by Tou- 
mey is by no means clear, concise, or 


a 


i: 

e. 

convincing, and the critical student in- 

_ terested in gleaning specific facts will find 

himself reading Clements’ work to learn 

_about forest problems. 

_ Chapters XIII and XIV deal with the 
Stand, in terminology more familiar to 
foresters, the first having to do with 
‘stand composition in its various aspects, 
the second with natural reproduction and 
with growth. The last chapter is de- 
voted to a discussion of the individual 
tree. Inasmuch as this is the mechanical 
‘tree of mensuration studies, rather than 
the physiological tree which we need to 
know to understand the main themes of 
the book, it is not so difficult to under- 
stand why this discussion has been placed 
at the end, rather than the beginning of 
the book. 

- The most serious criticism of the book 
that can be made is that it is poorly writ- 
ten. It undoubtedly occupies twice as 
many pages as are needed clearly to pre- 
sent the subject matter. While the re- 
viewer is without experience in teaching, 
he believes that even in the writing of 
text-books simplicity and directness of 
expression are evidences of clear thinking 
and are the more likely to lead to clear 
thinking on the part of the student. Al- 
though some repetition of thoughts is 
often desirable for emphasis, multiplica- 
tion of words merely beclouds the true 
meaning. A single striking example will 
suffice (page 296) : 


Whenever the various elements in the 
vegetation so react upon each other and on 
the site that the character of the vegetation 
as to growth-forms changes, through the 
driving out of certain elements and the 
invasion of others, the vegetation moves for- 
ward from one stage to another in the suc- 
‘cession. This moving forward follows a 
: series of invasions by other growth-forms on 
‘the same site; however, all invasions do not 
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result in bringing about a stage in succession. 
The number must be large enough to suffi- 
ciently modify or control the vegetation so as 
to cause a more or less marked decrease in 
the original occupants of the plant com- 
munity. Succession is universal in commu- 
nity development. The various stages occur 
over and over again in the development of 
every climax forest. 

This entire paragraph is stated in the 
first and last two sentences, of which the 
last is misleading, since a forest of con- 
siderable extent may move directly from 
the first to the final stage without any’ 
set-backs whatever. Just what Profes- 
sor Toumey had in mind here, we can 
not guess. 

While we cannot attempt to criticize 
every part of the discussion, we need look 
over only a few pages to observe numer- 
ous specific points bearing out our con- 
tention that Professor Toumey’s writing 
will not stand a searching light. Some 
of these items, insignificant in them- 
selves, yet serve to brand the book as 
being far from exact and scientific. 

In the Introduction, on page XxXv, 
the author makes the statement, “ In the 
maintenance of soil quality the natural 
forest is the ideal, although it is deficient 
in revenue.” While it is true that natu- 
rally regenerated forests are coming more 
and more into favor (where other sys- 
tems have long been used) because they 
do not give the opportunity for soil de- 
terioration, the examples are too frequent 
in which wholly undisturbed forests cre- 
ate bad soil conditions, to permit the 
above generalization. This is the case 
where 


“ 


Taw 


not only in northern forests 
natural stands create acid and 
humus” sufficient to prohibit their own 
reproduction, but also of pure stands in 


general, which often do not have as 
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good soil conditions as those in which 
mixtures are artificially encouraged. 

An example of uncritical use of ref- 
erence data is found on page 6, where 
the reviewer’s opinions are cited as ‘“‘ em- 
phasizing ” the utility of height as an in- 
dicator of site quality. In the article 
referred to, the reviewer summarized 
his discussion with this sentence, “ It 
(height) does not sum up all the qual- 
ities which the forester is interested in, 
and which he attempts to express in the 
term ‘site quality.’ ”’ 

A mis-use of data of a somewhat dif- 
ferent order may also be cited from page 
38, where the earlier of two-papers is 
quoted without any explanation what- 
ever of obvious discrepancies in the re- 
sults, adequately explained in the text of 
the paper, and again referred to in the 
later paper, also quoted. Under the 
circumstances, the use of the early re- 
sults when later and better ones were 
available is, to say the least, a mis-use 
of printer’s ink. The reviewer mentions 
these two instances of his own work 
merely because he is familiar with the 
facts. 

The chapter on Solar Radiation is an 
example of the unnecessary complexity 
of the treatment, the failure clearly to 
state the case for any one factor. In the 
first place, while solar radiation per se 
is Clearly defined, the author fails to state 
the case for the plant; what is the func- 
tion of solar radiation, the nature of pho- 
tosynthesis? Assuming that the reader 
or student had not been trained in plant 
physiology, the nine lines on page 32 
which attempt to define the action of 
light on the plant, would not go very 
far toward clarifying the subject. Tou- 
mey says: “The physiological signi- 
ficance of this process (photosynthesis) 
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lies in the fact that it involves a trans- 
formation of the radiant energy from the 
sun into chemical energy.” Is this the 
main significance, and if so, just what 
does ‘chemical energy”? mean to the 
less-than-thoroughly trained physiologist ? 


We had always thought that the main ~ 
significance lay in the fact that the car- — 


bohydrates were formed, and therefrom 
the entire structure of the plant built up. 

But this is not the main criticism: 
every statement regarding the effect of 


different intensities and qualities of light — 


must be qualified by reference to the 
other factors which modify that effect. 
This halting procedure may be the way 
to develop conservatism in prospective 
ecologists and physiologists, but is it the 
way to give the student a clear conception 
of how light operates on the plant? ‘This 


should be an object in itself. To our 


mind, the entire discussion of modifying 
factors should have been disposed of in 
one or two paragraphs at the close of the 
chapter. 

In the last paragraph of page 18, under 
the discussion of temperature effects, 
“extremes of temperature ”’ are referred 
to, where obviously only low tempera- 
tures are involved. ‘The resistance of 
plant tissues to high temperatures is quite 
probably affected in the opposite direc- 
tion by high sap concentration or low 
water content. 

Again, in the discussion of the absorp- 
tion of heat by the tree, page 19, the 
reviewer finds occasion to disagree, at 
least with the mode of expression. “‘ Most 
of the heat that comes to the tree is di- 
rectly absorbed from its environment 
through conduction.” Admitting, as any- 
one must, that all of the heat available 
to or in the tree comes directly or indi- 
rectly from sunlight (even “ the internal 
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heat generated by the life processes aaa 
and that the greater part is undoubtedly 
absorbed directly by the leaves, to the 
_ interior of which it is transmitted as 
light and not largely as heat, we fail to 
see the significance of the conduction pro- 

cess. Even the stem of the tree is warmed 

at its surface by direct radiation prob- 

ably more than it is ever warmed by 

conduction from an atmosphere warmer 

than itself; after the surface warming, 

conduction of course plays its part. Fi- 

nally, the suggestion that the roots and 
lower portion of the bole are warmed 

through the soil water and the movement 

of the transpiration stream, seems to us 

entirely unwarranted, considering that 

the layers of the soil from which most 

of the water is drawn are, at least during 

E the growing season, generally cooler than 
' the atmosphere above or the stem of the 
tree. One cannot avoid the conclusion 

that Professor Toumey has attached al- 

together too much significance to the 

warmth of the surface layer of the soil 

during the time when it is being insolated. 

While this is largely a matter of terms, 

we wish to point out that at the outset of 

the book, that is in the preface and in- 

troduction, the idea of the “ plant com- 
munity” is considerably stressed, al- 

though elsewhere in the text, except in 

Chapter XII, the treatment is not thar 

of communal (common) activities and 
interests, but that of the individual tree 
against all other trees and against the 
physical factors of the universe. We 
would suggest to the author that the name 
“lant gang” would be more appropri- 
ate, since the association of trees preys 
constantly on the weaker members of 
plant society, and the individuals upon 
each other when the occasion demands. 
It is not sufficient that, together, trees 
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react upon their environment and thereby 
upon each other. One band of savages 
may readily react upon the environment 
of another band, yet the relations be- 
tween the two are not ‘‘ communal ” 
and hardly “ social’ in the strict mean- 
ings of these words. The young are not 
nurtured or cared for, but must fight 
for their existence from the beginning. 
Moreover, a tree group of a given species 
is often actually working for the re- 
production of another species. Intelligent 
socialism! More important than the use 
of such words is it to realize that, in the 
sort of studies that silvical progress calls 
for, even the environmental factors of a 
single limited locality cannot be consid- 
ered uniform; rather is the environment 
of every tree seedling slightly different 
from that of any of its neighbors. It is 
this difference which produces difference 
in development between individuals, and 
introduces more than one species into the 
same site. In the light of these facts, 
and of the actual treatment afforded the 
different physical factors in the discus- 
sion, it is pure faddism to mention the 
“plant community” as though it were 
something possessing unity of purpose. 
Despite the many minor flaws which 
one might pick up in this way, and which 
surely are not matters of opinion, the 
book will probably prove suggestive to 
many beginners in the field of what may 
be called “‘ forest ecology ”’ and which is 
certainly a most interesting and sig- 
nificant field. As Professor “Toumey says 
So Dhe 
knowledge of the life of the forest in all 
its aspects, the less the difficulties he en- 
counters in the modern practice of sil- 


more profound the forester’s 


viculture.”’ 


C. G. BaTEs. 
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The Development of Governmental 
Forest Control in the United 
States. By Jenks Cameron. Publi- 
cation of the Institute for Govern- 
ment Research: Studies in Adminis- 
tration. The Johns Hopkins Press. 
Baltimore, Md., 1928. Pp. 480: 
$3.00. 


It has for years been the hope of 
American foresters that some day there 
would appear one able to tell in worthy 
manner the story of the development of 
forestry in the United States. In Mr. 
Cameron’s book one finds much of that 
story, in so far as it relates to the Federal 
Government, well and vividly told. But 
this book is much more than a narrative 
of what has been accomplished in fores- 
try. Its essential purpose is to trace the 
influence of the forest in shaping the 
economic and social conditions that have 
worked to make our nation what it is 
today. It is not undue praise to say that 
this book is a real contribution to an 
understanding of why and how the Spirit 
of America came to be. 

Starting in the earliest years of the 
Colonial Era, the author portrays the 
intimate part played by the forest in the 
lives and fortunes of the colonist, the 
pioneer, the settler, and the folk 
of the steadily westering frontier down 
literally to the present day. The nar- 
rative begins with the arrival in 
1631, of the “ Pied Cowe” at Ber- 
wick, N. H.—a ship that brought from 
London the model for a sawmill there. 
It closes with the signing of the Mc- 
Sweeney Forest Research Act of 1928. 
Mr. Cameron has limned his canvas with 
bold and telling strokes. He writes in a 
compelling style that makes one loath 
to lay the book aside until every chapter 
has been read. 
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The story is of the conflict between 
Adventure and Order; the frontier ver- 
sus the settlements. It traces the slow 
change in point of view regarding the 
forest from the attitude of the pioneer, 
eager to conquer the wilderness, im- 
patient of restraint, holding nothing im- 


possible, to the orderly and forward look- — 


* 


ing procedures that today we group under © 
the term “ forest management.” Were | 


the book to have a sub-title, it might 


; 


run “ The Rise and Fall of the Legend 


of Inexhaustibility.” The 
theme of the book as it outlines the march 
of this movement through three centuries 
is that “the forest is a thing funda- 
mental, a part of the very warp and woof 
of everything that America has come to 
be.” 

Although not so divided by the author, 
the twelve chapters fall logically into 


dominant — 


four divisions. The first seven deal with — 


the long period during which the virgin 
forest was giving way before the advance 
of the pioneer, its products going to help 
create the conditions of settled society 
that followed that advance. The second 
division, chapters 8 to 10, comprehen- 
sively but briefly tells of the organization 
of the National Forests and the adminis- 
trative development of the Forest Ser- 
vice. Chapter 11 is a clear exposition of 


the period of forest controversy after 


the World War that culminated in the 
passage of the Clarke-McNary Act in 
1924, a law that “ gives the nation at 
last the real beginning of a genuine 
forest policy.” The final chapter, ‘‘ The 
Forest and American History,” recapi- 
tulates in brief summary the outstanding 
events and reemphasizes the note that out 
of the forest came the might of America, 
the will for independence, and perhaps 
more than all, “the irreverence for the 


{ 
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impossible” that, tempered and hardened, 
became in time the true spirit of America. 

The text is prefaced by a short intro- 
duction by Dr. W. F. Willoughby, Di- 
‘rector of the Institute for Government 
Research, and is followed by a useful 
bibliography of 26 pages, compiled by 
Sophy H. Powell. Although the text is 
replete with citations, footnotes, and 
other evidences of good literary work- 
manship, the author’s virile style and pun- 
gent comments on the events he is de- 
scribing make the closely packed pages 
eminently readable. 

For those to whom Mr. Cameron’s 
mame is unfamiliar, it may be said that 
he is a graduate of Johns Hopkins Uni- 
versity, who has lived for many years on 
the Pacific Coast, engaged in newspaper 
and legal work. Since the war he has 


sad 


been connected with the Institute for 
Government Research in the preparation 
of monographs dealing with varied activi- 
ties of the Federal Government. 

Concerning his main thesis, the present 
reviewer has no quarrel to pick with the 
author. On the contrary it seems to him 
that while the general idea may not be 
new, Mr. Cameron has so marshalled 
his facts as fully to justify the conclus- 
ions he reaches. As an element in the 
development of the American point of 
view the forest has played a part not to 
be overlooked by any later historian. By 
the same token this book has value for 
any one who would undersand that view- 
point in its relation to the forest, whether 
as exemplified by Paul Bunyan on the 
one side, or by Theodore Roosevelt on 
the other. 

With another of the author’s conclu- 
sions there may be less accord. He holds, 
viewing the matter broadly, that the bene- 
fits that have come from even the un- 
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restrained exploitation of the forest have 
in the physical upbuilding of the Com- 
monwealth gone far to offset the waste, 
the skulduggery, and the other manifest 
evils that attended it. Mr. Cameron does 
not gloss over the dark side of the pic- 
ture; but he also stresses its other aspects. 

“The American people squandered 
their patrimony. The American people 
are alone to blame. But at that did they 
not come pretty close to getting value 
Measured by the dollar 
yardstick does the billion or so in timber 
that has been wasted or stolen begin to 
compare with the tens of billions of solid 
values represented by the empire that the 
spirit of the Borderers has made an ac- 
complished fact since 1850? And is not 
the very spirit of the borders a resource 
worth an infinitude more to America than 
all the material resources it has unques- 
tionably squandered? (page 116)... . 
“The Atlantic forest fitted the Anglo- 
Saxon to brave and conquer the forests 
of the west. ‘Che forest of the west made 
him into the American.” 

The real significance of Mr. Cam- 
eron’s book is that it analyzes critically 
the reasons behind the causes, economic, 
political, and social, that have led the 
national viewpoint to change with the 
passing of the years and the discovery 
that spots of bare floor were appearing 
in the bin of Inexhaustibility. 

In the limits of a review it is imprac- 
ticable to summarize in detail a book so 
full of dramatic happenings. Comment 
must be limited to a few salient features. 
First, the significance of the King’s Broad 
Arrow placed on the white pines of New 
England in the eighteenth century. ‘Tim- 
ber as well as tea entered into the griev- 
ances of the colonists and had its part 
in bringing on the Revolution. 
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Early in the life of the young republic 
came forest problems. The needs of the 
navy led to the Live Oak Timber Re- 
serves in the south, set apart in 1799 and 
1817. A-little later came the first at- 
tempt at forestry practice in the proposed 
plantations of live oak at Santa Rosa, , 
Florida. Launched under the fostering 
care of President John Quincy Adams 
in 1825, this venture came to disaster in 
the turbid and tempestuous political 
waters of the succeeding administrations. 
The efforts to protect the live oak forests 
against spoliation met with little better 
success. As in the preceding century there 
were still “ borderers on the Dismal who 
make free with the King’s land without 
the least ceremony.” 

But out of this period did come one 
tangible contribution to order, the Tres- 
pass Act of 1831. For sixty years this 
was the only significant law on the Fed- 
eral Statute books dealing with depreda- 
tions on public timber. It is the basis 
for the present Timber Trespass Section 
of the Revised Statutes. While interesting 
as a narrative the exhaustive treatment 
accorded this period seems somewhat dis- 
proportionate. It is defended by the 
author in this statement: ‘‘ It was upon 
this tithe (of the government owned 
forests) alone that practically the whole 
forest activity of the government was 
concentrated during its first half century. 
. ... The results of that groping were 
in after years to affect the forests of 
America as a whole.” 

The decades 1850 to 1880 
(chapters 5 to 7) were marked by the 
looting of the public forests on a grand 
scale. There was no law by which gov- 
ernment timber could legally be acquired 
by purchase although the demand for 
timber increased each year with the 


from 
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growth of the nation. Naturally there 
were plenty ready “to profit by the oc- 
casion.” This held true for the south, 
the Lake States, and later the west coast. 
Sporadic attempts of certain officials to 
enforce the law usually ended in an order 
from Washington calling off any such 
drastic action. Was not the forest in- 
exhaustible? Was there not crying need 
for timber? Why bother about trespass, 
especially if those accused of theft and 
spoliation could summon political in- 
fluence ? 

But much as a top sergeant saves the 
face of authority, when he bawls at his 
company, “ Let me ketch you at this 

. ,” and then looks the other way, 
so for around twenty years the Law 
Officer Circular of 1855 forbade any 
compromise with offenders, while in prac- 
tice a system grew up, based on payments 


compromising theft of timber, that back- 


handedly amounted almost to an auth- 
orized sale of government stumpage. 
From a variety of sources that give evi- 
dence of painstaking research, are brought 
together many incidents of this period 
that lose nothing of their dramatic flavor 
in the telling. But whether payment for 
it was made or not the timber went to 
the upbuilding of more and more new 
states. 

There were, however, a few cases 
where law enforcement was really car- 
ried out. Perhaps the most picturesque 
incident was when the Federal Deputy 
Isaac Willard, at Manistee, Michigan, 
in 1854, rounded up a bunch of timber 
thieves under the guns and with the aid 
of the blue jackets from a naval vessel, 
the U. S. S. Michigan. This tale, with 
many others, makes Mr. Cameron’s book 
interesting reading. 
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_ Slowly, in the seventies, the realization 
began to make headway that perhaps after 
all the Legend of Inexhaustibility might 
not be wholly true. Then appeared a 
Secretary of the Interior, Carl Schurz 
(1877-1881), who demonstrated that the 
old trespass law of 1831, as amplified in 
1859, actually did have teeth. Times 
were changing. The Broad Arrow had 
returned and had come to stay. The 
reason? “Because the development of 
the country had reached a point where it 
was a necessity.’ 

Only passing mention is made by Mr. 
Cameron of the Timber and Stone Act 
and the other similar laws of the late 
seventies, through which so much timber 
land passed from the Government into 
private ownership, although in a footnote 
attention is called to the résumé of the 
avorking of these laws in the Conserva- 
tion Commission Report of 1909. Rather 
does the author concentrate his attention 
on the stealings of earlier decades. 


Chapter 8, under the caption ‘‘ Gov- 
lernmental Recognition,” traces the rise 
iof the new point of view in forest 
ithought. Concise but adequate treatment 
is accorded such features of major inter- 
est as the wave of tree planting enthu- 
Siasm in the seventies; the appointment 
lof Dr. Hough as special agent for For- 
estry in the Centennial year, and the 
ork done by him and Dr. Egleston; 
and the activities of the American As- 
sociation for the Advancement of Science 
hind of the American Forestry Associa- 
Nion that led up to subsequent legis- 
ation, more especially the basic acts 
Kuthorizing the forest reserves in 1891 
Ind providing for their administration 
n 1897. 

) To Dr. B. E. Fernow, Mr. Cameron 
‘ays high tribute. These words, which 
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follow an enumeration of his activities, 
may be quoted: ‘‘ Dr. Fernow was not 
only the true pioneer of American For- 
estry but the man who established it on 
a firm and enduring foundation by hard. 
work and sane work during its critical 
years. He planted the tree and tended 
it till it had taken vigorous root. Those 
who came after him have only had to 
watch it grow.” 

The years of the Pinchot administra- 
tion, 1898-1910, are the subject of 
Chapter 9. Especially to be commended 
is the elucidation of the perplexingly 
muddled administrative situation that ob- 
tained from 1897 to 1905, and the mak- 
ing clear of the real significance of the 
Transfer Act of 1905. There is also a 
good exposition of the Indian Forest land 
problem, with particular reference to 
the Chippewa and Menominee Reserva- 
tions, and an interesting account of the 
Oregon and California land grant case. 
“Things it (the railroad) might have 
got away with in the sixties, possibly 
even in the eighties, in the early nineteen 
hundreds had become well known as the 
wallow mark of the great red dragon 
and the spoor of the octopus. And for 
those creatures there was now no closed 
season among gentlemen eager to profit 
by the occasion under the new rules.” 

A sympathetic explanation is given 
why the early predictions as to large 
revenues from the National Forests were 
not verified. Indeed a number of points 
are cleared up, such as the relation to 
one another of certain laws and adminis- 
trative acts which at the time was not 
always clear even to some of those in 
the Forest Service. And this note: “ For 
the Forest Products Laboratory idea’s 
fruition Mr. Pinchot deserves and should 
be given’ great credit. The conception 
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was not exclusively his, but it was his 
work that put it in the way of becoming 
a reality instead of a dream.” 

The surprising thing about this chap- 
ter is its omissions. One looks in vain 
for any reference whatsoever to the com- 
ing to a head of the Conservation Move- 
ment, or to the events that led out there- 
from. Surely the happenings of those 
years are as worthy of record and com- 
ment as are the detailed treatment of the 
incidents of the live oak controversy in 
1830. Or must the historian wait longer 
than two decades? The chapter closes 
with this paragraph: 

“Into the rights and wrongs of the 
historic controversy of which this explo- 
sion (Mr. Pinchot’s removal) was but 
one of the minor sputterings, we do not 
propose to penetrate. We have already, 
of necessity, wandered here and there 
about its purlieus, warily avoiding its 
heavily mined areas and side-stepping its 
controversial pitfalls. The reader desir- 
ing more searching exploration will have 
to organize his own pack train.” 

Chapter 10, ‘The World War and 
After,” is a thorough-going and apprecia- 
tive enumeration of the recent and present 
activities of the Forest Service. Mined 
areas are again avoided, except for one 
rather sharp criticism of the policy that 
reserved large areas of the National For- 
ests for administrative sites in 1908 and 
1909, and of the attitude then taken by 
the Forester regarding the water power 
corperations (pp. 301-303). 

For the most part it is a narrative of 
the busy years that saw, among other 
things, the Forest Products Laboratory 
and the Experiment Stations organized 
and at work; the Week’s Law enacted 
(note being made of the objections raised 
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by General Chittenden) ; the reorganiza- 
tion of the legal work in the Forest Ser- 
vice after 1910; the Water Power Act 
of 1920; the systematic handling of the 
forest fire problem; the legislation in re- 


gard to forest roads; the grazing con- — 


troversy of 1924 and 1925; and the 
rounding out of the timber sales policy 


of today. This chapter will prove of | 


value to those who wish a picture of what 
the Forest Service now is and how it 
works. 

The chapter entitled ‘‘ The Movement 
for a National Forest Policy,” is a clear 


cut account of the controversy that held — 


the stage from 1920 to 1924 over the 
question of how the forest industries 
ought to be conducted; ‘‘ the question as 
to how a nation of inordinate wood users 
was going to adjust its wood-dependent 
industries to a woodless, or near wood- 
less, condition.” 

The ideas of the protagonists of the 
several main positions in this debate are 
made clear by copious quotations, made 
under a thin disguise of sobriquets that 
are not intended really to conceal the 
identity of the men in question. There 
are also digests of the several bills in- 
troduced in Congress in furtherance of 
these various ideas. 

The sympathies of the author are 
frankly with those who held that 
“should” rather than “‘ must’ was the 
method of approach to strive for; co- 
operation in place of compulsion. Con- 
sequently the outcome, the Clarke-Mc- 
Nary Act of 1924, is hailed as being a 
most important milestone on the road 
toward a genuine forest policy. 

The story ends with the optimistic 


note that this act, like all that had gone | 
before, is but the logical development of | 


the slow “ working toward order ” that, 
with all its setbacks, has been going on 
even from colonial days. 

RatpH S. Hosmer. 


BRB 


The New Exploration—A_ Philos- 
ophy of Regional Planning. By 
Benton MacKaye. Pp. 235, with 
maps. Harcourt, Brace & Company, 

1928. 


i 
fo 


it may seem a far cry from “ The 
New Exploration” to conservation, yet 
the book by Benton MacKaye is one of 
the most notable contributions to the 
philosophy of conservation that has ap- 
peared within recent years. Of course it 
depends on what one’s understanding of 
conservation is. To one whose vision of 
conservation is limited by the “bag 
limit,” “ one-buck law,” barbed or barb- 
less fishing hooks, and similar problems, 
“The New Exploration ” will not tell 
ia thing. To one with whom conserva- 
tion does not stop with protection of 
game, fish, or timber, but embraces an 


orderly and planwise relation of man to 
his entire environment, both physical and 
isocial, the book opens vistas of unlimited 
ipossibilities, images of great splendor, 
jand fresh stimulating impulses for human 


Benton MacKaye finds that our glori- 
“* messed 
up ” things in the use of our natural re- 
Bosirces, but also produced a social jungle, 
‘“ a wilderness of civilization,” not unlike 
the jungle of the beast. MacKaye does 
tnot moralize on the evils of our modern 
civilization. He does not preach Le 
ospel of returning “back to nature.’ 

Me accepts the mechanical progress of 
bur times, but he wants these mechanical 
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inventions to serve the community in- 
stead of enslaving it. The trouble, as 
MacKaye sees it, is that our industrial 
and social development was a planless 
process. The same old story of which 
foresters have concrete evidence almost 
every day! Man enters a region of vir- 
gin timber. The timber has a commercial 
value and is needed. The forest is de- 
stroyed without thought of the con- 
sequence to the future of the community. 
What is true of the forest is also true 
of many other human necessities—liv- 
ing conditions, cultures indigenous to the 
country side, beauty of the surroundings, 
and harmonious relation between field 
and factory. Man simply takes from his 
environment to satisfy his immediate 
needs with little thought of the social 
and economic consequences. 

This hit-or-miss, haphazard, planless 
development, MacKaye, with the me- 
thodical mind of an engineer, would re- 
place by an intelligent, orderly, and 
planwise development. The philosophy 
of regional planning which Benton Mac- 
Kaye develops is, in the parlance of for- 
esters, nothing else but a working plan, 
a plan of management applied not merely 
to a comparatively small forest property, 
but to entire communities, to entire re- 
gions, and embraces natural resources as 
well as the flow of commodities and the 
development of the environment. It is, 
in short, the gospel of conservation ex- 
panded to embrace the entire life of the 
community or region. 

MacKaye’s career as a forester was not 
in vain. Out of the germ of forest work- 
ing plans there emerged a bigger concept 
of social working plans. The many 
examples and _ illustrations scattered 
throughout the book bear testimony to 
this influence. The most telling concrete 
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illustrations are those borrowed from the 
organization and administration of the 
National Forests. The harmonious de- 
velopment of the forested slopes of the 
mountains, the pasture and agricultural 
land of the valley, the water power in- 
herent in the mountain streams, the rec- 
reational possibilities of the mountain 
range as conceived in any forest working 
plan, MacKaye applies to the life of a 
community and expresses in terms of 
human happiness and cultural develop- 
ment. The principle is the same, but it 
is applied on a larger scale. It is the 
humanization of the philosophy of con- 
servation as applied to community life. 

Regional planning, as conceived by 
MacKaye, will change bare existence into 
“true living,” mechanization into cul- 
ture, and metropolises ‘“‘ ever sprawling 
farther and farther to the disadvantage 
of all its inhabitants ” into regional cities. 
It is a plan for a social organization in 
which human life is brought into har- 
monious relation with its environment. 

The theme is developed with grip- 
ping vividness, with a wealth of parallels, 
images, and facts gathered from nearly 
every part of the world and every part of 
human life, and is written with a simplic- 
ity and clearness of style approaching 
that of Thoreau. 

The distant horizons that ‘““ The New 
Exploration’ opens, the alluring pic- 
tures of a world regained, are marred 
only by one sad reflection—how can this 
ideal state be attained? When we talk 
of regional planning in terms of land- 
scapes, laying out state forests and munic- 
ipal parks, the task is comparatively 
simple and clear, but when it comes to 
reshaping radically the economic life of 
such cities as Boston or New York af- 
flicted with elephantiasis, the task seems 
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almost insurmountable. Galileo once 
said: “If geometric axioms affected 
human pockets, even they would be dis- 
puted.” The regional planning which 
MacKaye proposes will affect many 
human pockets and no matter how sound 
and convincing the plan itself may be, 
it will be resisted. It is, after all, easier 
to deal with inanimate things like trees 
than with human beings. As long as 
the present order of things pays, the 
finest plans are likely to prove merely 
dreams and be shattered against the rock 
of indifference, ignorance, and human 
selfishness. Much as we may think, we 
are not yet the captains of our fate and 
it is still a long and uphill struggle to 
realize the plans of which Benton Mac- 
Kaye speaks with such sincerity, con- 
viction, and sound backing of common 
sense. . 
RAPHAEL ZON. 
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Forest and Stream-Flow Experi- 
ment at Wagon Wheel Gap, 
Colorado. Final report on comple- 
tion of the second phase of the ex- 
periment. By C. G. Bates, Silvi- 
culturist, Forest Service, and A. J. 
Henry, Meteorologist, Weather 
Bureau. Monthly Weather Review, 
Supplement No. 30, U. 8. Depart- 
ment of Agriculture, Weather Bu- 
reau, 1928. Pp. 79. 

Thorough-going reviews of current 
literature are an infallible sign of a 
healthy professional spirit. They show 
the interest which members of the pro- 
fession take in the progress within their 
professional field. Measured by this 
standard, I am afraid our professional 


pirit j is at low ebb. It seems that every 
ne of us is more eager to write himself 
han to read what the other man has 
ilready written. Possibly, if we were 
eading each other’s writing, there would 
ye less need for every one of us to write. 
Think of the conservation in paper, print- 
ng ink, and labor! 

These thoughts came to me as I 
watched the reception given the work 
xy Carlos G. Bates and A. J. Henry, 
mn the relation of forests to streamflow. 
Here is a piece of work which extended 
over a period of more than 15 years. It 
nvolved an expenditure of about $150,- 
900. It touches upon one of the most 
undamental problems in forestry. It 
appeared nearly six months ago. Yet 
here was barely a reaction on the part 
f the profession to the results published. 
Une need not accept all the conclusions 
of the authors, and yet be tremendously 
impressed with the stupendousness of 
uch a piece of research, patiently carried 


hrough long years under many handicaps 
und with no precedents to fall back upon 
is to the technique and methods of ap- 
broach. One cannot help admiring the 
horough-going manner in which the data 
were collected and the painstaking labor 
involved in working them up. 

| The story of the experiment is prob- 
ibly known to many foresters. 

It was inspired by a study of the rela- 
lion of forest cover to streamflow con- 
ucted by the Swiss Forest Experiment 
station on two small watersheds in the 
Swiss Alps in the valley of the River 
imme. 

Two mountain watersheds of about 200 
cres each, located on the drainage area 
if the Rio Grande in southern Colorado, 
vere selected in 1910 for the experiment. 
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Their elevations are between 9000 and 
11,000 feet. The principal object was 
to determine, quantitatively, the protec- 
tive value of forests in mountainous re- 
gions in binding the soil, preventing ero- 
sion, and modifying streamflow. 
Because the plan of study called for 
the services of men skilled in meteoro- 
logical observations as well as the use of 
considerable instrumental equipment, the 
cooperation of the Weather Bureau was 
secured for this experiment. Although 
the active work of getting material and 
equipment on the ground was begun by 
the Forest Service and the Weather Bu- 
reau on June 1, 1910, the first meteoro- 
logical observations did not begin until 
October 22, 1910. After eight years 
of continuous streamflow measurements 
and nearly nine years of meteorological 
observations, one of the watersheds was 
denuded in 1919, and the other was left 
untouched during the remainder of the 
experiment. The records of streamflow 
and of meteorological factors cover, 
therefore, more than eight years before 
denuding and seven years after denuding. 
The two watersheds for the entire 
period are comparable in every respect 
except as to the forest cover. They were 
as similar in area, topography, geological 
formation, soil, and forest cover as two 
watersheds could be found in nature. The 
total area of one watershed was 222.5 
acres, while that of the other, subse- 
quently denuded, was 200.4 acres—a 
rather insignificant difference. A differ- 
ence of greater importance was that one 
of the watersheds was considerably longer 
and narrower than the other, and that 
a small portion of it rose to an elevation 
of about 400 feet higher than any part 
of the other watershed. The geological 
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formation of the two watersheds was uni- 
form as to structure and soil. The forest 
cover on both watersheds was light and 
open, made up largely of aspen which 
followed the original Douglas fir stand 
after a burn in 1885. In the fall of 1919 
one of the watersheds was cut over, .but 
almost immediately after the cutting and 
burning of the slash a thin cover of aspen 
root suckers augmented by a fair cover 
of grass took the place of the older aspen 
stand. 

Dams were built in the lower portions 
of the two streams and equipped with 
stream-measuring devices. Settling basins 
for measuring silt were also constructed. 
The two watersheds were covered with 
six primary meteorological stations, at 
which the air temperature, relative hu- 
midity, wind movement, 
snowfall, soil moisture, and evaporation 
were measured. 


precipitation, 


The mean annual temperature before 
denudation was about 34° F., the mean 
annual precipitation about 21 inches. 
Precipitation was about half snow and 
half rain, mostly of a light character. 
The run-off in years when the precipita- 
tion was sufficient and snow melting con- 
ditions were favorable formed as much as 
42 per cent of the current year’s precipi- 
tation. In years of low precipitation and 
unfavorable climatic conditions, the run- 
off constituted as little as 17 per cent of 
the precipitation. The soil was deep, 
coarse sand’ not subject to erosion and 
capable of storing large quantities of 
water. After one of the watersheds was 
denuded, certain changes were observed 
both in the climatic factors and in the 
discharge of the streams. 

The annual mean temperature of the 
denuded watershed increased by 1.3° F.; 
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: 
the mean annual maximum temperature 
by 2.1° F.; and mean annual minimum 
temperature by 0.7° F. : 

The wind velocity on the denuded 
watershed showed an increase of about 
260 per cent. 

Snow melting, as a result of denuda- 
tion, was advanced by 4 days. 

The mean relative humidity decreniedl 

The average run-off of the watershed 
before denudation was 6.18 inches. After 
denudation it increased to 7.26 inches, 
while the watershed that was not de- 
nuded increased only from 6.08 inches 
to 6.20 inches. —The denuded watershed 
showed, therefore, an excess flow of about 
0.96 inches for the average of 7 years 
after denudation. 

The crest of the floods on the denuded 
watershed was advanced only about 3 
days. 

The height of the crests of the denuded 
watershed increased over that of the un- 
denuded watershed by 55 per cent. 

Of the total annual excess of flow from 
the denuded watershed (0.96 inches), 
0.68 of an inch came down before the 
crest of the flood, 0.12 during the decline 
of the flood, 0.09 in the summer months, 
and nearly 0.07 inch in the five winter 
months. 

The most striking effect of denudation 
was the increase in the average annual 
silt load carried to the dam by the stream 
from the denuded watershed. While be- 
fore denudation this silt load was 568.5 
pounds, after denudation it became 3340 
pounds. 

The conclusion reached by the investi- 
gators is that the removal of the forest 
cover increased the flow during all stages 
—the spring flood period, the low sum- 
mer flow, and the winter period, and that 
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his increase was brought about not 
through elimination of transpiration by 
the leaves of the forest trees, but through 
eliminating the interception of the snow 
‘by the tree crowns, thus allowing the 
snow to reach the ground, melt, and add 
its share to increase flow from the water- 
shed. 

What is the real meaning of these con- 
clusions? When translated into plain 
English, I think, it is this: The effect 
‘ot the denuded watershed upon the water 
balance, with the exception of the silt 
load, is insignificant. The effect of forest 
Cover upon streamflow is greatly exag- 
gerated ; furthermore, if the interests of 
irrigation are to be considered, the water- 
shed denuded of forest cover makes avail- 
able a greater amount of water during all 
stages than the forest-covered watershed. 
~ One need not seriously question the 
correctness of the conclusions considering 
the data on hand and the conditions with 
which the investigators dealt, and yet 


refuse to accept them as having any gen- 
eral application. These conclusions can 
be true only for the limited local condi- 
tions studied. Any attempt to generalize 
from these conditions would be extremely 
misleading. The results are inconclusive 
and could not be otherwise because of the 
character of the areas selected for the 
experiment. As the authors themselves 
point out, one could not expect any radi- 
cal changes as the result of denudation 
where the original ratio of high to low 
stages is only as 12 to 1 and where the 
denudation could increase this ratio only 
to 17 to 1. The results would be entirely 
different where the normal ratio of high 
to low stages would be 25 to 1. This is 
ja very moderate rate because ratios com- 
monly as high as 50 to I and occasionally 
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as high as 150 to 1 or even higher do 
occur. : 

The watersheds selected lie in a region 
of low precipitation, of which half comes 
in the form of snow. Although the sum- 
mer rain comes in the form of afternoon 
thunderstorms, it is seldom of great in- 
tensity. The average rain intensity dur- 
ing June and July rarely exceeds 0.3 inch. 
During the 15 years covered by the in- 
vestigation, only a single heavy 24-hour 
rain occurred. These light rains, inter- 
cepted by the foliage of the aspen stands 
and evaporated back into the atmosphere, 
may account more for a loss of water 
from the forest-covered watershed than 
the interception of snow by the bare 
trunks in winter. 

The soil was coarse and sandy, con- 
taining and covered by many small rock 
fragments, conducive to a very high de- 
gree of absorption of rain and snow. 
Even without any vegetative cover, there 
would be very little surface run-off from 
such a soil, and the quantities of soil 
eroded were actually very small. 

The forest itself—an open aspen stand 
of poor development with shallow roots 
spreading near the surface—can hardly 
be considered a normal forest cover. 
Even this open stand of weak develop- 
ment, when cut, was almost immediately 
replaced by aspen root suckers. These, 
together with the herbaceous vegetation 
that sprung up after the denudation, 
tended to restore within a short time the 
original water balance on the watershed. 
Such conditions are not typical over large 
mountainous areas, even in the Rocky 
Mountains. The reviewer recalls his 
early experience on Mill Creek in the 
Gunnison National Forest. The soil was 
of a sticky, heavy nature. After even 
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a light rain, the mud would stick to the 
shoes. The Gunnison National Forest 
drains into the Colorado River, and the 
soil there is probably as representative 
of a part of the Rocky Mountain con- 
ditions as the particular watersheds on 
the Rio Grande. ‘Ss 
It has become almost an axiom that 
in any experiments in which the effect 
of a single factor is to be studied, one 
must select conditions in which this factor 
plays a dominant part. In the study of the 
effect of forest cover upon the water regi- 
men of a watershed, one would naturally 
look for watersheds in which the forest is 
dense, well developed, and where its 
removal does produce a radical change 
in the cover of the watershed. ‘There 
would be an entirely different story to 
tell in a region of heavy summer pre- 
cipitation, heavy unpermeable soil, and 
dense cover of real forest. “Those who 
were familiar with the Wagon Wheel 
Gap investigation from its early inception 
pointed out that no conclusive results 
could be obtained as to the effect of forest 
upon streamflow on the watersheds se- 
lected for the experiment. The results 
now presented merely confirm this pre- 
diction. Although it may be very unfor- 
tunate that after nearly sixteen years of 
costly and careful observations, we are 
not further advanced in solving quanti- 
tatively the problem of the effect of forest 
cover upon streamflow than we are today, 
still the Wagon Wheel Gap experiment 
leaves us richer in experience and knowl- 
edge as to the methods of approaching a 
similar problem elsewhere. If it is not 
a final contribution to our knowledge 
of the relation of forest to streamflow, 
it is a valuable contribution to forest 


meteorology. 
RAPHAEL ZON. 
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The Root System of Pine (Pin 
sylvestris): A morphologica 
investigation. By E. Laitakari. 
Acta Forestalia Fennica 38, Hel- 
singfors, 1927. ; 

This monograph of the valuable series 
which has been issuing from Finland at 
frequent intervals during the past two or 
three years, is of especial value because 
of the stimulated interest in root devel- 
opment as an index of habitat conditions 
which has arisen recently, principally as 
the result of Weaver’s work in this coun- 
try. The monograph under discussion is 
one of 300 pages of text, a good though 
not extensive bibliography,’ 50 pages of 
excellent illustrations, and a 74-page 
summary in English. This last is so com- 
plete that the reader is compelled to refer 
to the Finnish text only to find the tabu- 
lar corroboration of the statements made. 
The reviewer does not attempt to go 
beyond the English summary. 

The investigation occupied several 
summers. The method employed was to 
dig the roots out, layer by layer, record- 
ing the depth and size of each root at 
regular radial distances from the center 
of the stump, and all of the branching 
within each of these concentric circles. 
Depths were measured from the surface 
to the top of the root, regardless of its 
diameter. There was undoubtedly some 
breakage and loss of roots, in spite of the 
greatest care, especially in stony soils. 
It is to be regretted that so exhaustive 
an investigation could not have had the 


* As the author points out, serious investiga. 
tions of the root development of plants hays 
been comparatively few in number becaus: 
of the large amount of labor involved it 
them, which undoubtedly accounts for th: 
small number of titles in this bibliography. 


benefits of the hydraulic method of ex- 


-cavating. 
The density of the horizontal root 


__ system was determined by laying off the 
entire root area in squares of one meter 


and merely determining the number or 


_ proportion of such square which con- 


tained roots of any size. Where a slight 
shifting of the locations would change 
the result, the average of two or three 
tabulations on different bases was ac- 
cepted. 

- The growth of the main horizontal 


roots is described as frequently attaining 


a rate of 12 inches per year in young, 
vigorous trees, and in general as going 
through a cycle very similar to that which 
characterizes the height growth of the 
tree. 

Considerable space is devoted to mat- 
ters pertaining to the thickness, shape, 
and arrangement of the roots as they 
appear to be of mechanical significance. 
We shall mention but one point in this 
connection which appears to be clearly 
substantiated by the data. This is that 
the main direction of the horizontal root 
system appears to be influenced by the 
direction of the prevailing winds in sum- 
mer. The greatest number of unsym- 
metrical root systems extended markedly 
toward the southeast, while the weather 
records for Suomi show that winds from 
this direction are least frequent and 
weakest. Laitakari explains this by the 
suggestion that the roots on the sides of 
the trees from which the winds come 
with greatest strength, most notably the 
southwest side, are shaken in the soil and 
“ encumbered,” with resulting retarda- 
tion of their development. This seems 
logical, but it is certainly “bad medicine” 
for those who are inclined to give a mech- 
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anistic explanation to phenomena involv- 
ing the localization of plant foods. “These 
may, however, glean some comfort from 
an examination of the data on root thick- 
ness and buttressing. —The correspondence 
between root direction and crown direc- 
tion (where unbalanced) is extremely 
weak, the author pointing out that while 
summer wind direction may influence 
crowns to correspond with the main root 
direction, there are obviously more im- 
portant factors working toward discor- 
dant results, among which is winter wind 
from different directions. 

In considering the significance of root 
developments in relation to habitats, be- 
sides moors and bogs three general types 
of soil are recognized—sandy, morainal 
without stones, and morainal with stones. 
Any of these soil types may occur in any 
of the vegetation types, which, following 
the custom now almost universal in Fin- 
nish literature, are described in agree- 
ment with the occurrence of certain “ in- 
dicator ” plants. Thus the types used in 
covering Scotch pine occurrence are the 
Calluna, the Vaccinium, the Oxalis, and 
the Myrtillus, the two last often being 
considered in combination. Of these the 
Calluna type is apparently the aS in 
productivity. 

The longest horizontal roots on pine 
were found on sand heaths, the greatest 
length being 23.5 meters. Roots in excess 
of 15 meters are, however, exceptional. 
Even this spread is much greater than 
that of any of the crowns. 

Roots grown on moraine or gravel 
soil without stones also develop consider- 
able length, while the presence of stones 
seems definitely to curtail their develop- 
ment. A rich, partly-dried peat did not 
produce long roots, while a poor wet one 
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ral a “poor” type favors 
great root length. 

Site conditions being equal, total 
lengths of root systems are about pro- 
portionate to the diameters of the trees. 
For this reason, in a number of instances 
the factor of variable diameters is elimi- 
nated by dividing root length by diam- 
eter. 

On this basis, the length of roots on 
the Calluna type is not appreciably 
greater than on the better types, but the 
sum of the lengths for a given tree is 
to some extent greater on the poor type, 
meaning, of course, somewhat more nu- 
merous roots or branches and greater 
density within the root area. This ten- 
dency for the Calluna or poor type to 
produce the greatest total length of roots 
is less marked on stony soils than on those 
in which there is no interference. In 
contrast, the poor wet peat site which 
produced very long roots had a much less 
total length of roots than the good 
drained peat sites. The few spruces ex- 
amined followed the same rule as the 
pines. 

The densities of the root systems 
(meters of horizontal roots per square 
meter of root area) remain fairly con- 
stant under different conditions, or, in 
other words, total length and area oc- 
cupied vary in about the same proportion. 
However, there was a variation in density 
from 1.0 to 3.2 on firm lands while the 
very highest density was obtained by one 
of the trees growing on rich well-drained 
peat, namely 5.1. Old trees generally 
show a greater density than young trees, 
the latter being engaged in extending 
their roots before they fill in the inter- 
mediate spaces. 

Although the depths of the horizontal 
root systems do not vary widely either 
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with age or site, the sandy land pines are f 


in general the most shallow-rooted. Some 


. 


very superficial roots occurred on soils 


rich in stones. There is also a tendency — 
toward a deeper extension of the roots 


in the better forest types. The depths on 
peat were variable and seem to bear no 
consistent relation to the water levels of 
the several moors. 

The positions of the root systems with 
reference to the soil layers can be found 
only by comparing the average depths of 
the roots with the average depths of the 
layers, since the positions for individual 
roots were not recorded. Occasional trees 
have their horizontal roots entirely or al- 
most wholly in the humus layer. Others 
extend their roots into the brown layer 
(Horizon B) below the leached layer, 
to a very large extent. Of 49 trees grow- 


ing in soils where the leached layer was 


distinct, however, 23 trees had average 
root depths so shallow as to indicate that 
the bulk of the roots must be in the 
leached layer. 

While the Scotch pine is a tree gen- 
erally known to develop a tap root, it 
does not do so on moors or dense clayey 
soils, and on moraine or gravel soil the 
“regular” tap root cannot develop. Ap- 
parently, however, from the observations 
of this writer and others, even where 
there is no obstacle to the formation of 
a tap root, it does not occur as regularly 
in the northern regions as in central 
Europe. Using a very restricted defini- 
tion of a tap root, namely that it must be 
practically a downward extension of the 
main stem and that it must not branch 
except at its very tip, Laitakari finds that 
only 38 per cent of the trees examined 
by him had true tap roots, but, excluding 
the trees on peat and clayey soils, 64 per 
cent had roots which were approximately 


Bertical and whose depths exceeded twice 
the tree’s diameter at the base. Tap roots 
often develop on young trees but later 
lose their distinctive character. 

The inner vertical root system of pine 
_ is usually well developed, but particularly 
so in cases where the tap root is absent, 
and seems in a large measure to take the 
| place of the latter. On sand soils es- 
_ specially the inner vertical roots are 
Fe largely unbranched, while on the heavier 
- soils they often spread into a broom or 
_ fan-like formation. The greatest depths, 
3 to 4 meters, are found on sand soils 
and here seem to be determined by the 
- level of the water table; in moraine and 
gravel soils the whole vertical root sys- 
tem often stops at the same level, often 
mot reaching a depth of 1 meter. Not 
_even small vertical roots were found in 
"wet peat. 
Scattered vertical roots, that is those 
_developing from the long horizontal 
roots, are found on pine at great distances 
from the tree, and in general their depth 
seems to be controlled by the same fac- 
tors which limit the depth of the central 
‘vertical root system. The scattered roots 
are usually of small diameter. 

Additional discussions are given of the 
form of the central root system, the cubic 
‘contents of the root system, the roots 
. of small seedlings, and intergrowth of 
roots. The extreme figures for volume 
noted were 95 per cent of the stem 
volume for a young tree growing on a 
drained peat, and 15 per cent of the stem 
volume for a slender dominant tree grow- 
ing on stony moraine soil in the Vac- 
cinium type. In general the proportion 
of root volume decreases as trees become 
older; it is also less on good than on poor 


sites. 
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The significance of the ro@ 
earlier generations of forest i ¢ 1 
it being pointed out that par¢ 
sand heaths the old decay@iig 
their channels are important ‘for, the de- 
velopment of young trees. The} ‘author 
concludes, however, that this is Nog less 
importance in northern countries where 
there seems to be less tendency for the 
tree to depend on a deep root system. 

Based on a few sample trees only, it 
is shown that spruce has a root system 
which in total length and aréa is greater 
than that of pine. The spruce root sys- 
tem also bears a higher relation to the 
volume of the stem than does that of 
pine, and is shallower. 

It is to be regretted that such compara- 
tive features as those last mentioned were 
not stressed more in this study, for, after 
all, comparative biology is the most illu- 
minating and gives the direct basis for an 
understanding of the growth phenomena 
of the forest. 

C. G. BatEs. 
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The Principal Biochemical Law. 
By Professor S. L. Ivanov. Bulle- 
tin of Applied Botany and Plant 
Breeding, Vol. 16, No. 3, 19206. 
Leningrad. (Russian text with a 
brief summary in English.) 


The author introduces an interesting 
biochemical concept of great importance 
to all research workers in plant physi- 
ology, chemistry, and genetics. Profes- 
sor Ivanov throws a new light on our 
understanding of the plant kingdom and 
of its evolutionary trends. 

The biochemical law states that in a 
given environment every species of the 
plant kingdom produces chemical sub- 
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stances so peculiar to the species that they 
may be called its physiologic-chemical 
characters; that these characters show 
striking similarity when all genetically 
connected species are analyzed. The 
closer the genetic connection between the 
species, the more physiologic-chemical 
characters they have in common. Fur- 
thermore, the physiologic-chemical char- 
acters undergo evolution. As the genetic 
connection among the species becomes 
more distant, new substances are likely 
to develop in plants, exhibiting variations 
which are in simple chemical relation to 
the substance from which they developed. 

This law, at least in the main, is well 
supported by the data and observations 
of many investigators from Rochleder 
(1854) to the present time. Rochleder, 
five years before Darwin’s “ Origin of 
Species” appeared in print, proclaimed 
that there was a definite connection be- 
tween the position of a plant on the taxo- 
nomic scale and the character of chemical 
substances it produces. i 

This law suggests a natural system of 
plant classification. It is less subjective 
than the one based only on morphological 
differences. For instance, if a certain 
species of a certain genus produces the 
oil Ricinus used in medicine, then. one 
may be quite certain that other species 
of the same genus produce an oil that has 
similar properties. In the Ericaceae fam- 
ily many species (Ledum, Rhododendron, 
Vaccinium, Calluna) produce arbutin, 
some (Arctostaphylos) methylarbutin, 
and some (Gaultheria) gaultherin, all of 
which are closely related chemically. 
Eucalyptus globulus produces the same 
ethereal oil no matter whether it grows 
in Australia, Algeria, or elsewhere. The 
ability of plants to produce specific sub- 
stances is retained for a great period 
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of time. 
salicin in the Cretaceous period as they 
do now. It is interesting to note that 
before the Cretaceous period, the num- 
ber of different chemical substances pro- 


Salicaceae were producing 


duced by plants was much less than since 
the Cretaceous period, when angiosperms ~ 


began to appear and chemical evolution 
went at a higher rate. 
The law is of equal importance in 


plant breeding. It is known that only — 
closely related species can be crossed. 


This implies a similarity in physiologic- 
chemical characters. 
ducing different substances cannot be 
crossed. Salix, for instance, which pro- 
duces salicin, and Populus, which pro- 
duces populin, cannot be crossed. In 
crossing plants one has to be sure that 
they are chemically alike, at least quali- 
tatively. Slight quantitative differences 
in chemical substances, however, may not 
prohibit crossing. 

It is also interesting to know that the 
similarity of physiologic-chemical char- 
acters in plants connected closely genetic- 
ally is verified by phytopathological ob- 
servations on certain fungi and bacteria, 
the so-called monophages, which choose 
only plants with similar physiologic- 
chemical characters. Insects, too, show a 
preference for certain species. 

The law tells us that organic sub- 
stances undergo evolution. When a new 
species is developed its chemical struc- 
tural formula is slightly modified but 
resembles that of the other species of the 
same genus or family. A new substance 
is produced as a result of the activity of 
ferments; to the original ferments a new 
ferment is added, causing oxidation, 
methylation, etc., and making the two 
very closely related substances somewhat 
different in their properties. Strychnos 


Two species pro-— 


ecies, for instance, producing strychnin 
and brucin, are generally poisonous 
while Strychnos spinosa is edible. The 
chemical character of a plant depends 
on its position in the taxonomic scale, on 
its habitat, and on the geologic epoch of 
its distribution. The chemical character 
of extinct plants could be approximately 
| determined. 

It should also be mentioned in this 
connection that Professor Ivanov showed 
In 1917 a definite relationship between 
the taxonomic position of a plant and the 
chemical composition of the oil produced 
by it. Oils of lower plants differ from 
the oils of higher plants. Linoleic acid 
(C,H.2,-.O2) is peculiar to gymnosperms 
and angiosperms, while acids of the type 
C,H2,-.O2 or C,H2,-2Oz2 are peculiar to 
ower plants such as mushrooms, mosses, 
jand ferns. 

S. R. GEVORKIANTZ. 
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Mitteilungen des Ausschusses fur 

Technik in der Forstwirtschaft. 
(Bulletin of the Technical Com- 
mittee in Forestry.) Vol. 1, August, 
1928, Berlin, “ Der Deutsche Forst- 
wirt.” Pp. 82. 


When Dr. von Monroy had completed 
this year of graduate study in America 
junder the Rockefeller Foundation, he 


jexecutive secretary of a newly created 
/National Committee of the German For- 
festry Association (Deutscher Forstver- 
| ein) to improve mechanical practices in 
ithe woods. The art of forest utilization 
in Germany had never reached the high 
{point of mechanical advances character- 
fistic of American forest industry, and in 
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other phases of forest management the 
same is true. This bulletin is the first to 
appear and embodies the results of a series 
of exhaustive tests conducted on various 
mechanical devices, some of which are of 
interest to American foresters. 

The first test was of two types of 
mechanical cross-cut saws: one, a chain 
saw manufactured by Ring and Co., 
Berlin; the other a motor-driven dragsaw 
of the Witte Engine Works of Kansas 
City, Missouri. Time studies were made 
of the work of these saws on various 
species and under varying conditions and 
at once revealed fundamental difficulties 
in both types of saws. Until these are 
overcome, there is no substantial advan- 
tage in the use of these machines over 
the man-powered cross-cut saw. 

The second test was for various me- 
chanical seeding machines. These were 
tested (a) in the laboratory, (b) in the 
woods, and (c) by the resulting seeding. 
The machine known as “ Walddank,”’ 
manufactured by E. E. Neumann in 
Eberswalde at a cost of 220 marks (about 
$55), was found to be the best. 

Further tests were made of a harrow 
well adapted to stirring the forest soil 
before broadcast sowing, or as an aid to 
natural reproduction, a ball plant lifter 
for nursery practice, a grub hoe with 
two blades instead of one, and a new type 
of turpentine chipper. None of these is 
particularly impressive for American 
practice. 

Finally, the committee reports on a 
new type of marking tool—somewhat 
like a scribe—mounted on the end of a 
stout cane and covered, when not in use, 
by the usual ferrule. This instrument 
costs 8 marks and is available through 
Oberfoérster Wagner, Boppard-on-the- 
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Rhine. It permits approach to very 
branchy stems, hard to reach with a 
marking axe. 

In a letter of transmittal, Dr. von 
Monroy, whose address is Potsdamer- 
strasse 134, Berlin W. 9, asks for the 
cooperation not only of German for- 
esters in bringing to his attention new 
devices but also of foresters elsewhere, 
particularly in the United States, to 
which he pays the compliment of great 
ingenuity in labor-saving devices. 

The bulletin, the first of a series, is 
obtainable for a price of 2 marks (about 
50 cents) at the address indicated above. 

A. B. RECKNAGEL. 
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The Timber Industrial School of 
Finland. Brier SuMMARY OF 
ACTIVITIES, 1921-1926. Pp. 40 + 
107; pl. 110. Published by the 
School, Viipuri, Finland, 1927. 


A description of the activities of this 
school is of interest to American foresters 
because of the present interest in voca- 
tional training. 

The Timber Industrial School at 
Viipuri, Finland, was founded in 1921 
and has for its purpose the training of 
foremen for forest, logging, floating, and 
sawmill activities. he school is under 
government subsidy but owes its inception 
largely to the efforts of the Finnish 
Woodworking Association. It is thus 
a vocational training school for the tim- 
ber industry. Entrance requirements in- 
clude completion of public school and 
two years’ practical experience in logging 
camps, in floating work (river driving), 
or at sawmills, and the applicant must, 


in addition, pass an examination in 
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arithmetic and spelling. Between 1921 
and 1926 certificates have been granted — 
to 249 students, 85 of whom specialized — 
in the forest and floating foremen’s 
course, and 164 in the sawmill foremen’s — 
course. Of these 92 per cent remain in 
the industry for which they were trained. 

The period of instruction covers two- 
semesters, each of 15 weeks’ duration. 
Following the spring term the student is 
required to employ 6 months in a saw- 
mill or 3 months in the woods and on 
the streams used for floating. The place 
of employment must be approved by the 
head master and a report is required at 
the end of the employment covering the 
student’s observations. ‘The class room 
work during the autumn includes studies 
of arithmetic, algebra, geometry, me- 
chanics, steam engines, drawing, build- 
ing construction, surveying, wood tech- 
nology, management, accountancy, so- 
ciology, and the Finnish language. In 
the spring the class room work covers 
more mathematics, heating and ventila- 
ting, gas engines, electricity, map draw- 
ing, accountancy, Finnish, industrial 
law, forestry, timber estimating, logging, 
floating, river improvements, sawmill 
machinery, sawing, selling and shipping, 
elements of machinery, building con- 
struction, and sawmill plans. Practical 
exercises and excursions to logging camps 
and mills form an important part of the 
instruction. 

Apparently only two of the instructors 
reside permanently at the school; the re- 
mainder are practical men who visit the 
school weekly or teach on a per-hour 
basis. 

This volume is somewhat like an 
American school yearbook. There are 
cuts illustrating the school equipment, 
floor plans, and the like, and pictures of 


instructors, trustees, and graduating 
_ classes. To make the book of particular 
interest and value to those desiring an 
| idea of the extent of the timber industry 
“in Finland, there are 95 pages of very 
clear half tones depicting forest, floating, 
‘sawmill, storage, and lumber handling 
activities. A few of these pages are de- 
voted also to picturing the pulp and paper 
industry. These views were taken at 
many operations while the classes were 
“on field trips. 

EMANUEL FRITz. 
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On the Buoyancy of Pine Logs. By 
S. Boberg and M. Juhlin-Dannfelt. 
Journal of the Swedish Forestry 
Society, April, 1928. 


In this article the authors discuss their 
experiments at the Kloten School of 
| Forestry on changes in the buoyancy of 
? pine logs. The principal conclusions fol- 
} low: 

| 1. Pine logs stored in calm water in- 
i crease in weight at the start on account 
: of the penetration of the water, but dur- 
i ing the hottest season of the year a re- 
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duction in weight occurs regularly. even” 
in timber which is stored entirely im- 
mersed below the surface of the water. 

2. The heart content appears to be 
more of a determining factor in buoy- 
ancy than the width of the annual rings. 

3. Pine logs may possess perfectly 
satisfactory buoyancy from a timber-driv- 
ing point of view if the heart does not 
amount to more than 15 per cent of the 
end area of the logs. 

4. Timber entirely submerged in 
water displays very approximately the 
same changes in weight as that floating 
on the surface of the water. 

5. The retention of the bark on pine 
logs appears on the whole to augment 
the increase in weight. 

In the English summary are described 
in detail the authors’ method of deter- 
mining weight and buoyancy; changes in 
volume of logs stored in water ; reduction 
in weight of logs floating or submerged 
in water; and factors influencing float- 
ability of logs. The article should be of 
interest particularly to pulp producers 
who depend upon river driving for log 
transportation. 

EMANUEL FRITz. 
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NOTES 
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Source oF Forest TREE SEEDS. , 

Instructions by the Swedish Forest 
Service recently sent out to forest super- 
visors bring out the importance of the 
source of seed used in artificial refores- 
tation. 

In this respect the following rules 
have been given out, concerning espe- 
cially the eight most northerly forest 
districts, which shall be taken into ac- 
count in the procurement and use of 
pine seed: 

Pine seed shall not be sown in a dis- 
trict where the normal temperature for 
the summer deviates more than 0.5° C. 
(0.9° F.) from the corresponding tem- 
perature in the region where the seed 
was collected. It is desired that this dif- 
ference in normal temperature be as 
small as possible in each case. The nor- 
mal temperature is taken as the average 
for the months of June to September, re- 
duced to sea-level and the correspond- 
ing isotherm, based upon a deduction of 
0.5° C. of temperature for a rise of every 
100 meters in elevation (1.37° F. for 
500 feet difference in elevation). 

In collecting pine cones and in seed 
cleaning, they should be segregated by 
regions. Cones obtained by the forest 
personnel in the forest district should be 
segregated according to the elevation in 
the district in which they are obtained. 
Cones obtained at from 0-100 meters 
above sea-level should be put into Zone 


* Translated from “Skogen,”’ February 1, 
1928. 


I; 100-200 meters, Zone 2; 200-300 
meters, Zone 3; etc. 

Cones purchased from the government 
seed» establishment should be listed ac- 
cording to the province and elevation, as 
for example Norbottens lappmark, Nor- 
bottens coast land, etc. 

Purchase of pine seed from other than 
the government seed establishment may 
not take place, since it is doubtful that 
the necessary seed collection data are 
available according to the newly promul- 
gated classification. 

In seeding areas with pine seed, the 
following should be observed: 

When using seed obtained from the 
same forest district wherein the sowing 
is being done, care should be taken that 
seed should be used from cones obtained 
from the same elevation zone to which 
the seeding area belongs. 

In using seed obtained from the govy- 
ernment seed establishment, or other seed 
dealers, the difference in the normal tem- 
peratures between the seeding area and 
the seed collection area shall be deter- 
mined according to the method given 
previously. This difference shall not be 
over 0.57 Co (O09 key, 

To aid in the determination of eleva- 
tion zones, forest officers should requisi- 
tion the General Staff’s lithographic sta- 
tion map sheets which are handled 
through the Forest Service. For the de- 
termination of the normal summer tem- 
peratures, the isotherm map showing 
temperatures for June-September should 
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; be obtained. This is given in the article, 
“An Observation with Artificial Refor- 


_ estation,” by O. Eneroth, in ‘ Skogen,” 


Vol. 4, 1926. On this map are shown 
isotherms for the temperatures in ques- 


tion at sea-level from 11° to 15° C. 
E. J. HANZLIK. 
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DETERMINATION OF ForEST SEED 
QUALITY 


- The following essentially is a brief 
_from the Russian of V. G. Kapper’s arti- 
cle “ On errors in the determination of 
forest seed quality” in Vol. 33 of the 
Leningrad Forest Institute, 1926, pp. 
158-198: 

In testing seeds, much of the primary 
concern of an investigator is with the ac- 
curate determination of their quality. 
Painstaking work and good apparatus 
alone do not insure the results against er- 
rors that may be inherent in the method 
of attack. It is quite reasonable, there- 
fore, to adopt methods which, without 
losing their practicableness, would limit 
the chance of occurrence of some signifi- 
cant errors, which might otherwise pass 
unnoticed. 

Considerable information on the pro- 
cedure of testing seed quality has been 
supplied by the Union of German Agri- 
cultural Stations (1909-1916). The 
Union recommended that seed for the 
samples be taken from the upper, mid- 
dle, and lower parts of each bag in which 
it is usually distributed and that these 
samples be well mixed. If there are more 
than 20 but less than 100 bags of seed 
to be tested, the samples should be se- 
cured as described above from at least 20 
bags. In case seed is not packed, the sam- 
ples should be obtained from at least ten 
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different places and from the top, middle, 
and lower portions in each case. 
Four hundred seeds (200 in each set) 
are recommended for germination tests. 
The individual results of the test should 
not vary from the average more than is 
shown in the table below. If the varia- 
tion is greater, the deviating sample 
should be set aside and a new one used 
instead. Another rule is that if the dif- 
ference between the highest and the low- 
est germination per cent values exceeds 
IO per cent for seed with high germina- 
tion, or 15 per cent for seed with low 
germination (say around 50 per cent) the 
experiment should be repeated. 


Allowable deviation 
of individual 

: results from the 

Germination i 


mean in 

per cent per cent 
O\O=£5 8 OT299:99=95 - aiciee ozo « 4.2 
Gel TO OF 9409-00 =i. esis vis,- 1s sia Sem, 
IO.I-15 or 89.99-85 .........-.4.- 6.8 
15.I-20 or 84:99-80 ............. GG 
20:1=25) O17 79:99—7.50 « sicie. cic ole sien 8.3 
25-30. OLN 74-9970) ncn. «cit ereletalo.e 8.8 
30.1-3'5 OF 69.:99-65 © ic... ccs ese 9.1 
35.I-40 or 64.99-60 .......-..--. 9.4. 
40.1-45 OF 59.99-55 ..--..---eeee 9-4 
45:1—50 OF 54-99-50: 1. ce wcive oe fee 9.6 


Later Schwappach observed that top 
and middle portions of bags gave ger- 
mination from 6 to 7 per cent lower than 
the. lower parts if considered alone. 

Studies of the methods of obtaining 
samples for germination tests are still 
needed to minimize as much as possible 
the error in assuming that the sample is 
truly representative of the total material 
from which it is taken. The Russian 
seed experiment stations use the rule 
that the weight of the sample should be 
equal to one per cent of the total weight 
of seed, if the latter does not exceed 360 
pounds. The weight of the sample, how- 
ever, should not be less than 1/9 pound 
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for birch seed, 2/9 pound for pine, 
spruce, and larch seed, 4/9 pound for fir 
seed, and about 44 pounds for linden and 
oak seeds. If the total weight of seed ex- 
ceeds 360 pounds, the samples should 
weigh not less than 9 pounds for oak, and 
about 2% pounds for other species. 

Much attention should be given to a 
systematic procedure in obtaining seeds 
for samples. This will guard against per- 
sonal equation and bias. It is known, for 
instance, that pine seeds darker in color 
give higher germination than _ those 
lighter in color. Also cases are known 
where small seeds are eliminated from 
samples and are thrown away with im- 
purities. Only broken seeds should be 
eliminated from the sample. 

The use of Jacobsen’s germination 
apparatus has already gained universal 
recognition. The germination tests 
should be conducted under the conditions 
of temperature, moisture, light, and 
aeration required by the particular spe- 
cies. Before placing the samples in the 
apparatus, Kapper soaks the seeds in 
water for 24 hours at room temperature 
(19-20° C.). The temperature of the 
water in the apparatus is usually about 
24° C. at 10 A. M., then it increases 
2° every hour, reaching a maximum of 
36° C. at 4 P. M., after which it grad- 
ually drops down to 24° C. This range 
of temperatures is well within the range 
given by Jacobsen himself (20-30° C.). 

The accuracy of viability tests depends 
on the number of seeds used. Many for- 
esters have been using 100 seeds in a 
sample; some even less. Different sta- 
tions, according to Rafn, would get dif- 
ferent values of germination per cent 
sometimes varying as much as 20 or 30 
per cent. Only Nobbe recommended as 
early as 1876 the use of at least 200 seeds 
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and for accurate work between 400 and 
600 seeds. His statement was then not 
well appreciated. Swedish, Norwegian, 
and Danish stations now use 600 seeds 
for germination tests. The Stations in 
Budapest and in Holland as well as Aus- 
trian and German Stations use 400 seeds. 
Haack and Busse recommend taking 
three sets with 200 seeds each. Rode- 
wald, considering errors to which the 
theory of probability could be applied, 
came to the following conclusions: 

1. The accuracy of determining ger- 
mination per cent depends on the number 
of seeds used in a sample. 

2. The average error of the mean of 
all observations and the probable error 
increase as the germination per cent de- 
creases from 100 to 50, reach a maximum 
at germination of 50 per cent, and then 


decrease in the same proportion until the 


germination per cent becomes zero. With 
a given number of seeds, errors in ger- 
mination per cent of 90 and 10, 75 and 
25, etc., are the same. 

3. The reduction of the error due to 
increase in number of seeds, after more 
than 400 seeds are used, is not rapid. 

4. The probable errors make it pos- 
sible to set the range of allowable varia- 
tions of the values of individual tests 
from the average, depending on the ac- 
curacy which is desired. Rodewald gave 
the following convenient table of stand- 
ard errors of individual observations in 
germination tests, which is based on the 
theory of probability. Columns for sam- 
ples with 300 and 500 seeds were added 
by V. G. Kapper. 

Probable errors, if needed, can be ob- 
tained from this table by multiplying the 
values of the standard error by 0.6745. 
‘The Union of German Agricultural Sta- 
tions uses too broad a range of allowable 
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’ 
RODEWALD’s TABLE OF AVERAGE Errors (STANDARD Errors) OF INDIVIDUAL OBSERVATIONS — 


Germi- Number of seeds in a sample 
nation ——. =< 
vent a oy OP i of individual wie oe Se 
95 2.180 1.542 1.208 1.090 0.984. 0.890 0.7709 0.6895 
90 3.000 2.121 1.731 1.500 1.348 T.225 1.060 0.9486 
85 3-572 2.525 2.011 1.786 1.596 1.492 1.263 1.129 
80 4.000 2.829 2.198 2.000 1.787 1.633 1.415 1.265 
75 4.330 3.062 2.4.98 2.165 1.935 1.768 0.941 1.370 
70 4.582 3-241 2.644. 2.296 2.046 1.871 1.620 1.449 
65 4.769 3-372 2.753 2.384 2.123 1.946 1.686 1-508 
60 4.899 3.464 2.827 2.449 2.189 2.000 1.732 1.549 
55 4.975 3-518 2.871 2.487 2.224 2.031 1.759 1.573 
50 5-000 3-536 2.885 2.500 2.234 2.041 1.768 1.581 


errors, i. e., in the neighborhood of six 


times the probable error. In more recent 
statistical analyses the range of +3 times 
the standard error, or about 44 times the 
probable error, is more generally recog- 
nized. Analyzing this table we see that 
the standard errors for samples with 100 
seeds are twice as large as those for sam- 
ples with 400 seeds and three times as 


large as for those with 900 seeds (not 


presented in this table). 

In Europe they consider the seed for 
distribution purposes with germination of 
85 per cent as seed of average viability. In 
the United States, however, the average 
germination per cent would vary from 
70 to 85. Taking the limit of error from 
5 to 6 per cent, as evident from Haack’s 
studies and using the rule that variation 
becomes significant beyond the range of 
three times the standard error, we see 
from Rodewald’s table that a sample of 
500 seeds is necessary to attain this ac- 
curacy. For more accurate work when 
the limit of error is placed between 4 and 
5 per cent, 800 seeds should be used. 
More viable seed would require smaller 
samples and poorer seed (not less than 
50 per cent) larger ones. 

Experimentally, using the results of 
tests on 256,000 and 132,000 spruce 


seeds, Kapper came to the same conclu- 
sion that ordinarily 500 seeds should be 
used for the germination tests and that 
800 seeds are sufficient for scientific work. 

At the same time, Kapper points out 
the fact that the range of allowable va- 
riations as given by the Union of German 
Agricultural Stations is rather too broad, 
that out of 776 samples (500 seeds each) 
not one showed such large deviations. 
The opinion of the writer of this note is 
that three times the standard error or 
possibly five times the probable error 
would give a satisfactory range of allow- 
able variations and perhaps a much 
sharper criterion of their significance. 

Whatever is true in regard to ger- 
mination per cent is also true in regard to 
germinative energy or the germination 
per cent during the first third of the ger- 
mination period. 

The absolute weight of seed, or the 
weight of 1000 seeds, can be determined 
on the average within one per cent. The 
error of individual trials may be as high 
as 5 per cent. It is better to obtain the 
weight of 2000 seeds and then divide the 
result by two. 

For purity tests, the instructions of 
German Agricultural Stations give the 
following allowable errors: For purity 
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per cent of 97 and higher the allowable 
error is one per cent, for purity between 
90 and 97 per cent and lower than 90 per 
cent the errors are two and three per cent 
respectively. ‘This was once more af- 
firmed by Kapper’s data. 

S. R. GEVORKIANTZ. , , 


RRB 


Tue Roor System oF THE HAZEL" 

Large areas of the cut-over pine lands 
in the Lake States, especially in Min- 
nesota, are occupied by dense stands of 
hazel brush, often to the exclusion of any 
tree species. The cover is made up of 
two species, Corylus americana and Cory- 
lus rostrata, in varying proportions. 

The fact that the pines and other 
conifers seem to be unable to establish 
reproduction under these hazel stands 
could be attributed to lack of light, due 
to the density of the hazel, or to the lack 
of moisture caused by root competition. 

As no information was available in re- 
gard to the roots of the hazel, a fair 
specimen of a large bush was selected at 
the Cloquet Forest Experiment Station 
and the roots dug up. ‘This bush was 
composed of 59 stems varying in height 
from 6 inches to 8 feet. The ag- 
gregate length of all the sprouts was 
232.5 feet; the average height 3.94 feet. 

The soil was a coarse sand grading 
into gravel in small pockets and appar- 
ently underlain with gravel at a depth 
of from 3 to 4 feet. 

As no equipment was available for 
washing out the roots, they had to be 
dug. In spite of great care, many of the 
roots were broken. Whenever possible, 


* Published with the approval of the Direc- 
tor as Paper No. 816 of the Journal Series 
of the Minn. Agr. Exp. Station. 
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they were spliced together again, but in 
some places it was impossible to find the 
pieces broken off. Probably not over 1 to 
2 per cent was lost in this way. 

The roots were, for the most part, 
found in the upper foot of soil. At the 
ends, where the running roots broke up 
into fibrous masses, they sometimes went 
deeper. In two or three cases, apparently 
where. the roots struck pockets of gravel 
or very coarse sand, they turned down 
at almost a right angle to a depth of three 
feet. 

The roots were, on the whole, very 
slender. Few of them were any larger 
than the forefinger at the root collar. 
Some extended 6 or 8 feet without 
material reduction in size. There they 
branched strongly, usually ending in a 
bunch of rootlets as fine as threads. 
Roughly speaking, the roots filled a rec- 
tangle 15 by 18 feet; roots 11 feet 
long extended to the four corners. 

The number of stems in this bush is 
evidence of a wonderful ability to sprout, 
but there was no indication of the for- 
mation of any suckers from the roots. 
Each bush is apparently an individual. 

Neither time nor money was available 
to measure all of these roots carefully ; 
nor did it seem justifiable to measure 
them with painstaking accuracy when it 
was known that some of them were lost 
in the digging. 

In order to save time and expense, it 
was necessary to estimate the fibrous 
roots. As the fibrous roots varied greatly 
at different points on the running stems, 
it was necessary to select a number of 
samples as a basis for an estimate. There- 
fore four six-inch sections of the main 
roots were selected to represent, as nearly 
as possible, an average of all of them: 
one from near the crown, two from in- 
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_ termediate points, and one from the far 
end. The side roots on each of these six- 
inch sections were carefully measured to 
a tenth of an inch as follows: 0, 15.6, 
37.8, and 79.6. The average of these 
four was 33.2 inches. In other words, 
each inch of running root represents, to- 
gether with attached fibrous roots, a total 
of 6.5 inches. 

The running roots were then carefully 
measured and aggregated a total length 
of 13,900 inches. By applying the factor 
6.5, an estimate of all roots is obtained of 
90,350 inches, or 7529 feet. 

This study covers only one bush and 
the data are too meagre to warrant many 
general conclusions, but it is enough to 
indicate that root competition might play 
a very important part in the life of seed- 
lings planted in hazel brush. Where the 
bushes are growing in dense stand, the 
ground must be literally matted with the 
roots. Moreover, this accounts for the 
roots of only one species. ‘There were, 
in addition to the hazel roots, many feet 
of roots of the bracken fern, blueberry, 
honeysuckle, and many other smaller 
plants. 

It would seem that a more extended 
and more thorough study of the roots 
found in the forest soil of different types 
might result in some very interesting dis- 
coveries in a little known field. 


E. G. CHEYNEY. 
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INCREASED GROWTH OF RELEASED 
HEMLOCK 


Under natural conditions eastern hem- 
lock (T'suga canadensis) ordinarily re- 
produces and passes its early life in par- 
tial or full shade. It is able to establish 
and maintain itself for long periods under 
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conditions of suppression which would 
prevent the establishment of many other 
species. 

Frothingham * stated that the period of 
suppression in hemlock commonly lasted 
from 30 to 70 years but might continue 
for more than 200 years if the forest re- 
mained closed. He found that even at 
advanced age, however, a suppressed tree 
will respond to liberation, and once it 
attains a dominant position will grow 
fairly rapidly in diameter and volume. 

Merrill and Hawley” presented data 
in support of the statement that the rate 
of diameter growth (at breast height) 
of hemlock after liberation is increased 
almost two and a half times. They fur- 
ther stated that observation on a limited 
number of trees indicated that height 
growth also increased greatly after the 
trees were freed from a hardwood cover. 

Marshall*® found that the diameter 
growth (at breast height) was increased 
five and a half times after liberation of 
hemlock by removal of a pine overwood. 
Well-stocked stands exhibited 60 per 
cent better recovery than sparsely stocked 
stands, 

The Wheeler-Dusenbury Lumber 
Company, in northwestern Pennsylvania, 
has operated for many years in stands 
containing hemlock either in mixture 
with white pine and hardwoods or pure. 
Recent cuttings on their rather extensive 
holdings were made in stands which fol- 
lowed logging in the virgin forest about 
65 years ago. These recent cuttings made 


1Frothingham, E. H. 1915. The eastern 
hemlock. U. S. D. A. Bul. 152. 

2 Merrill, P. H., and Hawley, R. C. 1924. 
Hemlock: its place in the silviculture of the 
Southern New England forest. Yale School of 
For., Bul. 12. 


3 Review of Jour. of For., 26: 374-375, 1928. 
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it possible to study the rate of diameter 
growth in hemlock before and after re- 
lease from suppression. 

The area on which the study was made 
originally-supported a mixed forest com- 
posed largely of hemlock, white pine, 
and hardwoods, such as beech, sugar 
maple, red maple, yellow birch, and red 
oak. The original cuttings made some 
65 years ago did not remove the small 
hemlock or all of the small hardwoods. 
Since horse logging was employed on the 
operations and fire protection afforded, 
the advance growth hemlock survived 
and developed into a nearly pure stand 
which was profitably logged again 65 
years after the original cutting was made. 

The operations of the Wheeler-Dusen- 
bury Lumber Company in Fork Run, a 
tributary to Tionesta Creek in Forest 
County, Pennsylvania, furnish an excel- 
lent large scale demonstration of the ca- 
pacity of hemlock for rapid growth after 
release from suppression. 

An examination of 38 stumps resulting 
from the recent cutting indicates that 
after release the hemlock grew almost 
three and a half times as rapidly in di- 
ameter (at a stump height of 18 inches) 
as it did before release. The increase 
in growth is most marked in trees of small 
diameter at the time of release (up to 
5 inches) and relatively less in larger 
trees. On the whole, the actual rate of 
diameter growth is higher both before 
and after release in trees over 5 inches 
stump diameter. This might be expected 
since the larger trees usually occupy a 
more favorable position in a stand than 
small ones, and also have more fully de- 
veloped root systems. 

The rate of growth under conditions 
of suppression appears to be directly pro- 
portional to the stump diameters of the 
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trees (i. e., small trees grow very slowly, 
and large trees less slowly). 

The summarized data taken in the 
study in Forest County, Pennsylvania, 
are given in the following table. The 
determinations of age and diameter were 
made at an average stump height of 18 
inches. 


RELATION OF SIZE OF HEMLOCK TO RATE OF 
DIAMETER GROWTH BEFORE AND AFTER 
RELEASE FROM SUPPRESSION 


—te 


Number of years to 


Diameter, | grow 1 inch in diameter Basis, 
class |e 
before of 
release Before After trees 
release release 
Toccannevonens 29.7 Bas 7 
ETO G pIA 20.8 5.6 5 
Binet cite 19.2 Gee 10 
Aatehase bays 17.5 Sie 3 
IG anaieh tetera 18.1 Bei) 4 
(Sar ns aur 15.4 Bey 2 
Urol, ROG De 10.0 4.8 I 
Rout Dees Sd 9.4 3-4 3 
L2G ere 9.0 5-9 I 
TAR oer es 9.0 357; I 
L6tuie ese 8.3 4.2 I 
| 


It appears that hemlock is a species 
which can endure long periods of sup- 
pression and recover quickly and make 
fairly good growth when released. On 
release the rate of diameter growth may 
be increased from two and a half® to 
five and a half times® the growth before 
release. It appears that the variable in- 
crease of diameter growth after release 
reported by different workers may be 
due to such factors as density of stock- 
ing, diameter and age of the trees re- 
leased, and severity of suppression and ex- 
tent of release. Since hemlock is able to 
grow on practically all upland forest 
soils within its commercial range, from 


wee 


4 
z 


& 


the poorest on thin, rocky soils to the best 
on deep, rich soils, it should find increas- 
ing importance in silviculture. 

je rod Po bth a, 
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An OccupaTIONAL Stupy or Grapu- 
ATES IN ForESTRY FROM CoRNELL 
UNIVERSITY 


-'To what extent do those who have 


_ completed their college work in forestry 
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completed their forestry training at Cor- 
nell. The statistics cover occupational 
data for the past seventeen years, from 
1911 to 1928. The first analysis was 
made in 1921, and since then an annual 
revision has been made. 

The results of the latest revision, made 
in 1928, are given in Table 1. This 
shows for all living graduates the total 
number in forestry and in other lines, 
and for those still in forestry the par- 
ticular field of employment. There is 


TABLE I 


OCCUPATION OF LIVING GRADUATES IN FORESTRY, CORNELL UNIVERSITY, 
JUNE, 1911, TO SEPTEMBER, 1928 


All Graduates 


Degree of M. F. Degree of B. S. Total 
Line of Lee 
work - Number Percent Number Percent Number Percent 
BOLrEsteycy lois eens Os 39 72 73 43 TT 50 
Otherse Tadeee tees 15 28 95 57 110 50 
4 GEE Ce RR reese ie 54 100 168 100 222 100 
Graduates Remaining in Forestry Work 
SURGE" penetmece On eE 13 33 14 20 27 24 
SEALE Mesa Mteiecys ete ine 5 13 5 Gf. 10 9 
Privatesce sesitos.cen cr 14 36 44 60 58 52 
PDeatehinorr. <a = ciel: 4 10 3 4 7 6 
Postgraduate ........ fo) fo) 6 8 6 5 
BOLGIP Te jycie cous aiegerasarsrs 3 8 I I 4 4 
shotaletcars oe6 nr tte.ss 39 100 73 100 112 100 


make direct use of their training, and 
in what fields? 

To answer this question satisfactorily 
would require no little effort on the part 
of investigators. Yet it is exactly detailed 
information of this character that will 
be required if a thorough analytical study 
of the relation of school curricula to sub- 
sequent occupation is to be completed. 

During each of the past seven years 
the writer has given a little time to an 
occupational study of the men who have 


no duplication in the figures presented, 
since those who have secured both their 
Master in Forestry and Bachelor of 
Science degrees at Cornell are included 
only in the columns dealing with the men 
that have secured the graduate degree. 

The facts of chief interest brought 
out by this table are as follows: 

1. Approximately half of the total 
number of living graduates are now in 
forestry work of one kind or another. 
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2. A considerably larger proportion of 
men taking the M. F. degree remain in 
forestry than of those taking the B. S. 
degree. This is probably due in large 
part to the fact that the graduate 
students as a rule include only those 
who have definitely made up their minds « 
that they wish to go into forestry as their 
life work. Among the undergraduates, 
on the other hand, it occasionally hap- 
pens that an individual, prior to gradu- 
ation, decides to go into some other line 
of work, but because of the rather highly 
specialized curriculum in forestry, pre- 
fers to complete his work for a degree in 
that field rather than to suffer the loss 
of time that would be involved in trans- 
ferring to another department or college. 
Furthermore, the fact that the post- 
graduate students are men of greater 
maturity and better professional training 
has resulted in giving the first choice of 
positions to that group. 

3. A much larger proportion of M. F. 
men as contrasted to the B. S. men are 
found in federal work. This is undoubt- 
edly due in large part to the fact that 
until two years ago only graduate stu- 
dents were encouraged to take the civil 
service examination for junior forester. 
It will be interesting to see how this 
situation changes, now that the schedule 
of studies has been modified so that the 
seniors are better fitted than before for 
the examination. 

4. Practically the same number of 
M. F. and B. S. men are found in state 
work. 

5. Private work gets the largest pro- 
portion of both classes of graduates, al- 
though the 60 per cent of men with the 
bachelor’s degree in this field is far above 
the 36 per cent of the men with the 
master’s degree. 
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6. It may appear surprising to find 
that a few of the men securing only the 
bachelor’s degree at Cornell are in teach- 
ing work, but all of the 3 men (4 per 
cent) in this class secured their master’s 
degree at another university. 

An analysis of the occupation of living 
graduates by years from 1921 to 1928 
shows that the proportion of men with 
the master’s degree in federal work has 
decreased from 52 to 33 per cent, and of 
those with the bachelor’s degree, from 23 
to 20 per cent. This downward trend 
in the number of men employed in federal 
work is accompanied by an upward trend 
in the number of those in state and pri- 
vate work and in teaching. Since it is 
difficult to believe that the data concern- 
ing Cornell graduates are greatly at 
variance with those concerning other 


forest schools, this raises pointedly the 


question as to why the proportion of men 
entering federal employ should be on 
the down grade. This is particularly true 
in view of the fact that, at Cornell at 
least, every effort is made to interest men 
about to complete their college work in 
the Forest Service. 

The average young college graduate 
of today is a keen, energetic young fellow 
who has his eyes and ears open and who 
thinks for himself. He analyzes what 
the United States Forest Service has to 
offer him. He sees many boys dropping 
out after a year or two. He investigates 
the situation, and he often decides that 
he does not think the work is constituted, 
at present, in a way to offer him a suffi- 
ciently attractive future. It is not that 
he is afraid of hard work, dissatisfied with 
the entering salary, or unwilling to go 
through the necessary period of appren- 
ticeship, but he is not willing to spend 
a large part of his life in that department. 


-_ eet eGR ewer | 


He may be wrong, but that is his way 
of looking at the situation. 
Many of these men make excellent 
records for themselves, in forestry or 
other lines of occupation, and it is un- 
fortunate that more of them do not go 

with the Forest Service. It would seem 
that the profession might well give some 
study to seeing what could be done to- 
ward developing a field which would 
attract these younger men, not with a 
view of giving them a few years of train- 
ing, but with the idea of more permanent 
employment. If the Forest Service is to 
get its share of the most able men, it 
would do well to recognize that the situ- 
ation exists, and that it is one that must 
be solved. 


C. H. Gulse. 


a BRB 


EpucaTIOoN BEYOND THE Four-YEAR 
CoLLEGE CoursE IN Forestry.” 

Is the fifth year at a forestry school 
worth the extra time and money in- 
volved? Just how much does this further 
education cost? These are common ques- 
tions of the student about to graduate 
from a four-year forestry school. Usually 
his professors advise him to take the fifth 
‘year if he can possibly finance it. On the 
other hand, out on a forestry job during 
the summer he finds men whose judgment 
he values advising against the fifth year 
of school and belittling it in comparison 
with the experience gained by the same 
time spent in the woods. Often these 
same foresters have master’s degrees in 
forestry. Such differences of opinion are 
very perplexing to the four-year man in 
considering the question. Each year he 


1rom Yale Forest School News, Vol. 15, 
No. 2, with additional figures. 
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observes an increasing number of students 
taking the master’s degree. Could this be 
just a growing fad in forestry, or are 
these men really getting something worth 
while? 

It is the opinion of the writers that the 
ones best qualified to answer these ques- 
tions are the graduate students who have 
just been through the “ mill.” They can 
appreciate better than the older men 
what the costs are, for they can each 
cite an actual instance in terms of present- 
day prices. And again, they may be able 
to advise as to the value of a fifth year 
better than the older men, because they 
can clearly differentiate between the 
knowledge and capabilities they possessed 
before their master’s work and after it. 
Also present day forestry courses may be 
more valuable to a student than the 
forestry courses of the past, as the peda- 
gogy of forestry advances with the de- 
veloping profession. ‘Therefore, if his 
views and financial facts are recorded, the 
fifth year graduate may be in a more fav- 
orable position to help the younger 
student. 

The cost of taking a fifth year at a 
school of forestry during an academic 
year, as shown by carefully kept expense 
accounts of several students, is as given 
on page 1052. 

Slight modifications were necessary in 
certain items, where the consensus of 
opinion of the graduating students indi- 
cated that the entry was not representa- 
tive. A few students spent about $200 
more than the totals, on clothes and en- 
tertainment, while others were able to 
reduce the cost by a similar amount, 
especially on the items “meals” and 
“clothing.” Thus the totals given here 


indicate the approximate expense one can 
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From a leading school in the 

West Mid-west East 
A Nitti ka aR aos Son MSMR GET TROD Oe $200.00 $133.00 $200.00 
Graduation sree i aca. cei soeiaiue ns kahioree elaine as terete 5.00 17.50 20.00 
P-ADGLACOLY LEC eae erase a aie olen sels yn) airtel oie toencahare|s kG, suaiereieys 10.00 more 10.00 
Thesis, typed: and= bound). 2.0.5 osc setts tate ler vee a 10.00 8.00 13.50 
Lodging (38°-weeks)). 2c.) sts ove elerne Nie ecclissi slelare 152.00 190.00 171.00 
heals mr. Saves cates reps wi cveus lan Suoie cxeeicte  olteToovpsBnnere, esate etal Lets 290.00 250.00 300.00 
Clothing’ and laundry........-....+s--s0eseeceeence 137-00 105.00 143.00 
Business expense (carfare, stamps, forestry club member- 

Clb ti) PoE Ar re nh oda en ra AUTO BoMinaoTe SOUUEUST 20.00 33.00 35.00 
Toilet articles, haircuts, etc. seo. a. ceils wey ee soe s. 9.00 12.00 13.50 
Entertainment (shows, dances, football games, etc.)..... 20.00 66.00 75.00 
Academic and personal equipment (paper, books, photos, 

EfCs) la cic late esetaaa eareunisiestlcettey slacaheine me ietnicicosrs eacholenralaogs 50.00 46.00 45-00 

Total se soon care ee a eee ctalo sm clenl eens $903.00 $860.50 $1025.00 
Optional items of personal character (such as dental 
work, association fees, gifts, and trips on pleasure to 
OtWe Ge CLES) wee sateser viehabe awvas ters. viele eichalstoleumysirtlaleccsalsohcdel= 80.00 130.00 150.00 
Grand ctotal asa one eon tiie ose erence $983.00 $990.50 $1175.00 


expect in taking a fifth year. The com- 
parison of the regional costs should not 
be used in concluding that it costs less to 
take a degree in one region than another. 
The personal equation far outweighs this 
regional factor. 

The amount of about $1000 for a fifth 
year may seem to the undergraduate 
student a formidable obstacle in gain- 
ing a master’s degree. ‘This is especially 
true if the student must travel a long 
distance to the school of his choice for his 
master’s work; the railroad fare becomes 
an added item of considerable impor- 
tance. However, there is an increasing 
tendency among the forest schools today 
to offer a greater number of fellowships, 
scholarships, and loans to students in 
order to lessen the financial burden. A 
glance at the catalogs of the various 
schools shows this to be true. It is in- 
teresting to note that 50 per cent of the 
seniors at one school had added to their 
finances during the year by $200 or more 


through scholarships or work aside from 
their studies. ‘The practice of outside 
work should be reduced to a minimum 
where real graduate work is to be ac- 
complished during the year. However, 
the financing of a fifth year for a forestry 
student is no longer as insurmountable 
as it once may have seemed. 

The question of whether or not a fifth 
year is worth while must be considered. 
It is an established fact that each year 
an increasing proportion of four-year for- 
estry men returns to college for a mas- 
ter’s degree. This degree, therefore, an- 
nually grows to bear less distinction than 
it formerly possessed, for the large num- 
ber of such degrees granted each year 
tends to rob them of their individuality. 
Yet it has changed from a mark of dis- 
tinction to a necessary asset in a man’s 
qualifications for many of the better 
Positions in forestry. 

One sometimes hears the remark that 
a fifth year is necessary for the man who 


_ expects to go into research work or teach- 
‘ing, but for the administrative man, 
practical experience in the field cannot 
begin too soon. Still, there are excellent 
courses offered in certain of the schools 
on forest policy and economics which are 
‘us fundamental and necessary to the 
young administrator as advanced courses 
in silvics may be to those inclined toward 
investigative work. In many ways the 
advantages of taking a fifth year and ob- 
taining a master’s degree are quite clear. 
_~ On the other hand, there can be found 
those students who are just completing 
their fifth year and are disappointed in 
what the year has meant to them. These 
instances in the senior classes have been 
observed with interest and an attempt 
made to determine the cause for such dis- 
_appointment. It has been found that the 
students who are most enthusiastic about 
their fifth year are those who have per- 
formed work of truly graduate caliber. 
They elected to work out single problems 
in the subject they were most interested 
in and enrolled in several courses of a 
broadening character in new fields. 
‘These men were thus really doing gradu- 
ate work during their fifth year. But 
the students who came to the school and 
filled up their schedules with course 
work, much of which covered subjects 
they had previously been over in their 


undergraudate school, were the ones dis- 
appointed and the 
grades. Their work during the fifth year 
could not be classified as graduate work, 
though they received a master’s degree 
at the end of the year. The repeating 
| of subject matter and the following of a 
routine schedule just like an undergradu- 
| ate, proved their undoing and their in- 
| terest lagged. Thus to get the most out 


received poorest 
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of the fifth year, the student must -actu- 
ally do graduate work—a fact very often 
overlooked. This presupposes, of course, 
that all students desire graduate work 
and are capable of performing it. 

Another frequent mistake of a four- 
year man when taking a fifth year is to 
continue at the same institution from 
which he received his bachelor’s degree. 
This deprives him of many advantages: 
the mental stimulus which a change al- 
ways brings; the acquaintance with new 
professors and new points of view; the 
backing of a second institution, which 
means widened sources of recommen- 
dation and interest in personal welfare; 
and, finally, the possibility of choosing 
for the single year of graduate study a 
school superior in specialized fields to the 
one in which circumstances placed him 
for undergraduate work. 

These points with regard to a fifth 
year for four-year forestry students may 
be summarized as follows: 

1. A fifth year at a first rate forestry 
school will cost about $1000. This 
amount is often made less burdensome 
through fellowships, scholarships, loans, 
or work aside from the regular studies. 

2. A master’s degree is each year be- 
coming more necessary as a qualification 
for forestry work, even though the in- 
creasing number granted each year causes 
a decrease in the distinctiveness of the 
degree. 

3. A plan of study should be chosen, 
based upon a special problem, which will 
call for individual effort and thought. 
Certain courses in new subjects should 
also be taken if the student’s interest is 
to live and the greatest benefit be ob- 
tained from the extra year. 
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4. Equally important is the chosing of 
a second institution for the fifth year, 
rather than continuing at the same 
school. 
James L, AVERELL. 
SeLpon T. HuNTTING. 
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First Discovery OF SUGAR PINE 


= & 


Henry E. Hardtner, of the Urania 
Lumber Company, Urania, Louisiana, 
calls attention to the following state- 
ment which appeared in the American 
Masonic Record and Albany Saturday 
Magazine, Vol. 1, No. 41, of November 
10, 39827% 


EXTRAORDINARY PINE TREE 


In Dr. Brewster’s Journal of Science 
there is an account of one of the most 
extraordinary species of pine trees yet 


known. It is given in a letter to Dr. 
Hooker, from Mr. Douglass, the bo- 
tanist. 


“T rejoice to tell you of a new species 
of Pinus, the most princely of the genus 
and probably the finest specimen of the 
American vegetation. It attains the enor- 
mous size of 170 to 220 feet in height, 
and 20 to 50 feet in circumference. The 
cones are from 12 to 18 inches long; J 
have one which is 164 inhces-in length 
and which measured 10 inches round in 
the thickest part. The trunk is remark- 
ably straight, and destitute of branches 
till within a short space of the top, which 
forms a perfect umbel. The wood is of 
fine quality, and yields a large portion 
of resin. Growing trees of this species, 
that have been partly burned by the na- 
tives to save the trouble of cutting other 
fuel (a custom to which they are gen- 
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erally addicted), produced a substance 
which, I am almost assured in saying, is 


sugar; but as some of it, with the real 
cones, will soon reach England, its real 


nature can be easily and correctly ascer- 


tained. The tree grows abundantly two 


i 


degrees south of St. Columbia, in the 


country inhabited by the Umftgun tribe 
of Indians. The seeds are gathered by 
the natives in autumn, pounded and 
baked into a sort of cake, which is con- 
sidered a luxury. The saccharin sub- 
stance is used in seasoning dishes in the 
same manner as sugar in civilized coun- 
tries. I shall bring home such an as- 
semblage of specimens of this Pinus as 
will admit of a very correct figure being 
made, and also a bag of its seed.” 


BRB 
$50,000 To Stupy TERMITES 


An outstanding example of cooperation 
between industry and science is the newly 
organized “ Termite Investigations Com- 
mittee” with secretarial headquarters in 
San Francisco. Business men and scien- 
tists have combined in this committee 
for a thorough study of the life histories 
of termites and for possible methods of 
their control. 

Termites, or as they are erroneously 
called white ants, have long caused a 
great deal of damage to forest products. 
‘They have always been with us, but ever 
since man so completely upset the balance 
of nature he unwittingly improved the 
living conditions of his insect enemies. 
They are at work in almost every part 
of the country, and in some other parts 
of the world they are vastly more de- 
structive than they are in the United’ 
States. In southern California, the pub-| 
lic service corporations owning pole lines 
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have lost heavily because of the attacks 
of one species of termite working in the 
butts and another species working in the 
dry upper portions. Here and there, also, 
some destructive work in residences and 
commercial buildings has elicited public 
notice. Termites, for many years, have 
been most interesting subjects of re- 
search for biologists,—their structure, 
physiology, and social life have made ex- 
tremely fascinating study. Biologists, en- 
tomologists, and foresters are repeat- 


edly called upon for advice as to methods 
- of combating termite attacks. Usually 


their advice has included some warnings 
as to the danger of inaction when infes- 
tations become known. It has become 
axiomatic that losses to business and in- 
dustry are suffered to go on until they 
assume large proportions, when a few 
of those who have lost most heavily are 
aroused to energetic action from which 
the less interested and less active also 
benefit. Such was the case, for example, 
with the invasion of marine borers into 
San Francisco Bay waters ten years ago, 
an invasion that caused losses to marine 
structures totaling over $15,000,000 in 
less than three years. That catastrophe 
brought about the formation of a com- 
mittee to study these marine pests, with 
the result that so much light was thrown 
upon the subject and so much new knowl- 
edge on methods of control was obtained 
that an engineer can now be accused of 
culpable negligence if he does not heed 
the recommendations in that committee’s 
report.” 

This experience bids fair to be re- 
peated in the studies of the Termite In- 


1A review of the final report of the San 
Francisco Bay Marine Borer Committee ap- 
peared on page 815 of the October, 1928, 
Journal of Forestry.—Eb. 
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vestigations Committee. It happens that 
some of the losers from termite attacks 
were members of or contributors to the 
committee that investigated marine bor- 
ers. ‘Chat experience caused these men to 
sense the danger and to take the initia- 
tive during the past summer in the for- 
mation of a committee to make a 
similar and even more thorough study 
of termites. Its organization is now 
completed and it has been given the name 
of ‘ Termite Investigations Committee.” 
No more definite title as to region was 
adopted because the problem is more than 
state-wide and it was desired to make the 
investigation as broad as possible. The 
committee is already launched upon a 
three-year program which may have to 
be increased to four or five years, and it 
has over $40,000 pledged with $50,000 
the goal for a three-year program. 

It is interesting to know the business 
of some of the contributors. Among the 
leaders are the following: the California- 
Hawaiian Sugar Refinery and Matson 
Navigation Company, whose joint chief 
engineer, Mr. A. A. Brown, is chairman 
of the general committee; the Southern 
Pacific Railroad, whose chief engineer 
will act as vice-chairman ; the Charles R. 
McCormick Lumber Company, whose 
sales-manager, Mr. J. Walter Kelley, is 
acting as secretary-treasurer ; the Pacific 
Telephone & Telegraph Company; the 
Pacific Gas & Electric Company; the 
Southern California Edison Company ; 
the National Lumber Manufacturers As- 
sociation; and the State Board of Har- 
bor Commissioners. The professional 
and business men guiding the work of the 
committee are outstanding engineers and 
executives, men of such vision and energy 
that the success of the committee’s work 
is assured. 
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One of the first acts of the general 
committee was to form a technical ad- 
visory council selected from members of 
the faculty of the University of Cali- 
fornia. The chairman of this council is 
Dr. C. A. Kofoid, under whose master- 
ful scientific direction will be conducted 
the biological investigations. Other mem- 
bers of this committee, some of them 
also heading sub-committees, were en- 
listed from the departments of chemistry, 
entomology, agricultural chemistry, and 
forestry. The members of the advisory 
council also serve upon the executive com- 
mittee. 

The actual investigative work is in 
the hands of Prof. S. F. Light, of the 
University of California’s department of 
zoology, who has for many years made 
termites a major study in many parts of 
the world. He has employed several 
trained field and laboratory assistants 
and has started on a very intensive study 
of the habits of termites, particularly in 
California. Among the sub-committees 
are the following: Biology; Chemistry ; 
Protection and ‘Tests; Pole Lines; Lum- 
ber Yards and Producers; Engineering 
Specifications; Historical and Service 
Records; Finance ; Building Departments 
and Railroad Structures; and Publicity. 

The object of this note is not only to 
report the formation of this committee, 
but also to draw attention to what may 
be done when business and science can be 
gathered around the same table. A visitor 
attending the. meeting of the executive 
committee would be impressed by the 
character of the discussions. The business 
and industrial members lean upon the 
scientific men for technical information 
and assistance, while the scientific men 
submit to the practicality of the business 


men, . 
EMANUEL FRirz. 


a 
New Insect Atracks PAPER BircH 


During the last three seasons the early 
browning of the paper birch foliage in 
Maine has been very noticeable, and has 
attracted wide attention. In August and 
September when the foliage on other 
hardwoods is green, that on paper birch 
begins to look as if it had been scorched 
by fire. In certain sections of the state 
where paper birch predominates, whole — 
hillsides and valleys look brown. 

The insect (Phlebatrophia mathesoni 
(?)) causing this injury is a sawfly leaf- 
miner apparently of European origin. 
The insect is new to this country and 
specimens sent abroad correspond very 
closely to a similar species in the British 
National Museum. The insect is of an — 
unusual type in many respects and its 
life history differs from most leaf miners. 
During the past season, the Maine Forest 
Service made a preliminary investigation 
of this new pest and the following para- 
graphs set forth the results to date. 

Early in July, small four-winged, 
black-bodied flies appear around the 
birches. They are about one-half the size 
of an ordinary house-fly with a single 
dark band on each otherwise transparent 
wing. Flying to the foliage of paper 
birch they cut or saw a slit on the mar- 
gin of the leaf with a saw-like appendage 
that gives them the name, sawfly. In the 
pocket thus made the insect inserts an 
egg. Each individual lays on an average 
about twenty-five eggs, usually not more 
than three to a leaf. It taken about ten 
days for the eggs to hatch and the young 
larve begin to slowly eat out the tissues 
of the leaf. By the first of August, 
small brown patches begin to show up on 
the edges of the leaves. As the larve 


ee et 


“From Maine Hardwood News, Vol. 1, 
No. 6, Oct. 1, 1928. 
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become larger, the mined areas grow 
rapidly in size and by the first of October 


the foliage has been quite completely 
mined. The larve then form a round 


flat cell in the leaf which is waterproofed 


with a waxy secretion. The winter is 


“spent in the fallen leaves in this cell. 


Late in June the larve transform into 


‘the adult or fly stage and break through 


the leaf tissues. 
Throughout their entire life the larve 


are admirably protected from such ene- 


mies as parasitic insects, diseases, birds, 


_or adverse climatic conditions. Although 
: hundreds of the insects have been reared 


a 


and studied we find almost no enemies. 
One of the most remarkable features 
about the insect is that there are no males. 
This greatly influences the rapid multi- 


* plication of the pest, for each individual 


is capable of laying fertile eggs. 

We have yet to learn just what the 
outcome of this outbreak will be, and 
it is extremely dangerous to make defi- 
nite predictions. It is the writer’s under- 
standing that during the fall of the year 
the foliage on the trees is manufacturing 
storage food to carry the tree through 
the winter and start the new growth in 
the spring. From this it can be seen that 
fall defoliation is extremely serious. 
White birch artificially defoliated in the 
fall of 1927 was quite seriously affected. 
The foliage this year was smaller than 
normal and the leaves had a slightly 
yellow tinge. Trees which for two years 
were infested with the leaf miner put 
on very little growth this year. In fact 
the growth on many trees examined 
proved to be only from one-eighth to 
one-half normal. 

Control of the insect is still a thing 
of the future. Individual trees may be 
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protected by spraying with a nicotine sul- 
phate spray diluted one to four hundred, 
with the addition of one ounce of dis- 
solved laundry soap to each gallon of 
spray. Trees should be sprayed the latter 
part of July. This spray proved almost 
one hundred per cent effective. Trees 
were also sprayed with repellents early 
in July but nothing definite came from 
this. Preliminary examinations tend to 
show that certain forest types in which 
the birch occurs in mixture with other 
species are relatively immune. 

Considerable confusion has been caused 
in the minds of some people on account of 
several other birch leaf pests. The birch 
leaf skeletonizer is a moth which lays 
its eggs in June on the leaves. These 
hatch into a grub that at first mines in 
the leaf and later emerges and eats the 
epidermis from the underside of the leaf, 
skeletonizing it. Another leaf miner at- 
tacks the leaves of gray and paper birch 
in July and August but has not been in 
epidemic form. A new insect which lives 
in a tiny cigar-shaped case causes small 
holes to appear in the leaves late in the 
fall. Several species of leaf rollers turn 
and web over the edges of birch leaves, 
feeding within this roll. 

This coming year it is hoped that a 
further study of the insect can be made 
that will bring out possible means of 
control. Notes of the unusual occurrence 
of this insect will prove of considerable 
help if sent to the Maine Forest Service. 
The possibilities of airplane dusting have 
not as yet been tried in Maine although 
other states and the Canadian Govern- 
ment are obtaining remarkable results in 
controlling forest insects by this method 
of attack. It seems quite possible that a 
repellent dust might be used to check 
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the birch leaf-miner, particularly in areas | 


where there are large quantities of valu- 


able paper birch. 
H. B. Person. 
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Forrest PLANTATION EXPERIMENTS ON 
THE CHOCTAWHATCHEE NATIONAL 
FOREST 


Nae 


One of the most interesting studies 
under way in forest research in the South 
is that of reforestation on the Choctaw- 
hatchee National Forest in western 
Florida. This study, conducted under 
the supervision of the Southern Forest 
Experiment Station, consists of two 
phases—(1) the natural reproduction of 
longleaf pine, and (2) methods of arti- 
ficial reforestation in this region. In 
this note the latter phase only is dis- 
cussed. 

Natural reproduction of longleaf pine 
is very scant on the Choctawhatchee 
Forest. ‘This appears to be due to a num- 
ber of causes, apparently the most im- 
portant of which are adverse conditions of 
soil and climate. The soil is a very light 
sand, in composition practically pure 
quartz, and with the prevailing sunshine 
often reaches extremely high tempera- 
tures. Insufficient rainfall is not unusual. 
During the past century, fires have oc- 
curred frequently and seed years have 
been altogether too infrequent to restock 
the culled-over timber before scrub oak 
and other vegetation have taken over the 
ground. The Forest Service, having 
“inherited ” the forest in this condition, 
has confined itself principally to giving 
adequate fire protection, hoping that this 
would improve the site to such an extent 
that when a good seed crop occurred con- 
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ditions would favor natural reproduc- 
tion. However, where seed trees were 
few and seed years occurred only at in- 
tervals of four to ten years, it began to 
seem more desirable to reforest such areas 
artificially. 

Before such work was undertaken on 
an extensive scale, the Experiment Sta- 
tion was called on to conduct a series of 
tests to determine the most feasible 
methods. In the winter of 1927-28 a 
series of plantations was established on 
a culled-over area near the Camp Pin- 
chot Ranger Station to determine the 
possibilities of planting longleaf seedlings. 
Five methods of planting were used: (1) 
Planting under living brush (scrub oak 
and hawthorn) ; (2) planting in grassy 
openings from which the effect of roots 
of the surrounding oaks had been. elimi- 
nated by means of trenching the entire 
area; (3) planting in the open on plowed 
land; (4) planting on plowed land and 
covering the seedlings with cut oak brush; 
and (5) planting seedlings on cleared, 
unplowed land, and covering with oak 
brush cut during clearing. 

Supplementary plantings in the living 
oak brush and on the plowed land were 
made with both slash pine and Monterey 
pine. . 

Survival records taken in October, 
1928, showed the results indicated in the 
table on page 1059. 

The losses which occurred during 
1928, the first growing season following 
the planting, might be attributed mainly 
to the following causes: 

1. Inability to take root. A longleaf 
pine seedling early forms a long tap root 
and in lifting the seedling from the nur- 
sery it is necessary to cut the tap root 
to a length of about eight inches, a shock 
from which some seedlings never recover. 
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2. Incorrect planting. Frequently the 
tap root was not placed straight into the 
ground but was bent back, resulting in 
failure to take hold. 

3. Root exposure. 

4. Excessive transpiration and high 
soil temperatures which occurred while 
the plant still had a minimum of estab- 
dished root system. The losses on the 
plowed land are due chiefly to the com- 
bination of these causes. 

5. “Salamanders,” which destroyed 
the roots in their process of tunnelling. 
A moderate loss resulted from this cause. 

The 1928 growing season was excep- 
tionally favorable to these plantations 
because of frequent rains. It is believed, 
however, that improvements in planting 
technique will go a long ways toward the 
successful establishment of seedlings even 
under less favorable conditions. 


E. W. GEMMER. 


BRB 


SURVEYING GOING FIRES WITH AN 
AIRPLANE 


The airplane, which proved its value 
as a vehicle for detailed observations 
over vast areas during the World War, 
is still a worthy ally in the ever-present 
warfare against forest fires, particularly 
in the far West. 


The Los Angeles County Forestry De- 
partment, in conjunction with the U. S. 
Forest Service, has realized the highly 
important place aviation now plays. Dur- 
ing the past two years these organiza- 
tions have had an agreement with the 
Western Air Express for the use of one 
of its ships, for the express purpose of 
patroling the mountainous areas during 
the fire season from about the first of 
May until the coming of the winter 
rains, usually in December. The ships 
are also used to great advantage during 
a going fire, as the following incident 
related by C. M. Meredith, assistant 
fire warden, will show: 

“On September 24, at 4.30 p. m., this 
office received a call from the U. S. 
Forest Service, asking if we had a man 
available to fly over the Ridge Route fire 
and make a survey of the extreme wes- 
tern boundaries. Such a survey involves 
the plotting of the fire on U. S. topo- 
graphic sheets, with crosses to show 
where it is burning most rapidly. 

‘“‘T started at once, and after crashing 
trafic for what seemed like hours arrived 
at Vail Field on Telegraph Road, the 
terminal of the Western Air Express, 
where a Douglas Mail Plane, Type M. 2 
was warming up. After a hurried dis- 
the thickness of the 
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weather, we slipped into our ’chutes, 
climbed aboard, taxied out, headed into 
the wind, and were off at 5.15 p. m. 

“While I was arranging my maps 
and getting ready for a hurried survey 
of the fire line we were gaining altitude. 
We found that the ceiling was very low 
and off to the west the fog was rolling 
in thicker than the well-known pea soup. 
A pall of smoke lay over the rest of the 
surrounding country. I began to fear 
that we should fail in letting the men on 
the ground know that evening the direc- 
tion of the fire and at what points it 
was making the most headway, so that 
they could make use of the information 
during the night when conditions for 
fire-fighting are usually most favorable. 

“When we reached the fire I slipped 
out of my safety belt, grabbed my map 
and pencils, oriented myself, and the 
fight was on. Being in the forward cock- 
pit I did not have the vision that I 
would have had in the rear cockpit, as the 
wing assemblage prevented me from 
looking over the side and straight down. 
I tried standing up, but my ’chute 
seemed to get into every conceivable 
position that would annoy me, the slip 
stream from the stick buffetted me about, 
and the air currents over the fire made 
the going bumpy. Then the pilot took 
a hand and through his capable and skill- 
ful handling of the ship made my work 
considerably easier by banking the ship 
to the right or left at such an angle as 
to give me better visibility. Finally, 
about dark, he started for Saugus Field 
where we landed at 6.40 p. m. 

“There we were met by a car which 
took us to Newhall headquarters, where 
I telephoned the result of our survey to 
the U. S. dispatcher at Pasadena. Then 
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two copies were made from the original 
survey and rushed to the camps on the 
fire lines where they were carefully gone 
over to determine the logical place to at- 
tack the fire. That night several hundred 
men were put on the fire line at the 
hottest spots and as a result the fire was 
declared under control the next day, 
September 25. A subsequent check 
showed that in spite of the adverse con- 
ditions the survey, which had been made 
in one hour and twenty-five minutes from 
landing to take-off, had been 90 per cent 
correct.” 
Frep GOoopcELL. 
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THE Farpi RANGE FINDER AS A Woops 
INSTRUMENT 


An instrument which would rapidly 
determine the distance between two 
points at a cost less than that of pacing 
or of chaining would be of great use to the 
forester, especially in mapping and cruis- 
ing. However, a new instrument, to 
prove feasible, must meet certain prac- 
tical requirements as to cost of operating, 
permanence, and ease of adjusting, ease 
of training the operator, and standard of 
accuracy as set by the combined errors 
of the instrument and the average 
operator. 

The Fardi range finder, which is made 
in 20 and 40 centimeter lengths, con- 
sists of a tube fitted with a three-powered 
Galilean telescope as an eye-piece at one 
end, a fixed prism at the other end, and 
a moveable prism at the center. In using 
the instrument, the eye-piece is focused 
so that two images are seen; a graduated 
circle attached to the center prism is then 
turned until the two images coincide, 


_ when the distance, in yards, to the object 
sighted can be read directly from the 
_ graduated circle. The accuracy as given 
by the manufacturers is + 1 per cent 
_ for the longer and + 2 per cent for the 
_ shorter instrument. 


The adjustment of the instrument is 
easily and quickly made, either by mak- 
ing sure that coincidence occurs at in- 
finity or by measuring a given distance 
on the ground and verifying the reading 
on the graduated disc. If the adjustment 
is inaccurate, it is only necessary to loosen 
the graduated circle, turn it to the de- 
sired reading and clamp it solidly in place. 
When rectified, it is a good plan to check 
the adjustments by a few tests. 

The use of the range finder is so simple 
that a novice soon becomes adept at the 
art. However, in trying to use it in a 
dense stand of second-growth Douglas 
fir, a wide divergence of results was ob- 
tained between measurements made by 
different men, and between different 
readings by the same man. Investiga- 
tion showed that a large share of the 
inaccuracy was caused by the operator’s 
inability to select the proper sighting 
object. 

In order to test the accuracy of using 
the instrument under various conditions, 
a series of ten readings at a distance of 
25 yards was taken under each of the 
following conditions and the standard 
error computed. “The results were as 
follows: 


Standard error 
in per cent 


Nature of object sighted 
r. In dense stand of second-growth © 
Douglas fir: 
a. With no special care to identify 
the particular tree sighted.. 20.6 
b. A peculiarly shaped tree allow- 
ing a good check on the tree 
sighted 
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: Standard error 
Nature of object sighted in per cent 


c. A limb with a contrasting back- 


ground of blue sky.......... 1.6 
d. A bright tatum placed against 
themetcecerenssccsstanra nse 1.2 


2. In the open: 


a. Ordinary bend of a _ small 
Ste aM Sienna te ei eae 16.9 

6. A stump with a contrasting 
backeround easneet na gaits 0.0 


It appears, therefore, that the accuracy 
of using the present instrument is pri- 
marily dependent upon the definiteness of 
outline of the object sighted. On work 
which does not require an accuracy 
greater than the inherent accuracy of the 
instrument and which will also allow the 
selection of objects for sights with a clear- 
cut outline, the Fardi range finder un- 
doubtedly effects a saving in time with- 
out a reduction in accuracy. 


Earut G. Mason. 
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PuLpwoop TRANSPORTATION Costs * 

The cost of transporting pulpwood 
from forest to mill is an important item 
in the total cost of pulpwood. In an at- 
tempt to measure its importance, data 
on actual transportation costs were 
solicited in the survey of the pulpwood 
situation for the third quarter of 1928. 
It is felt that the reports received from 
55 mills are sufficient to permit at least 
a preliminary analysis in each of the more 
important papermaking regions. 

The data were averaged by weighting 
each report in proportion to the pulpwood 
consumption of the individual mill. These 
weighted averages, together with sig- 
nificant ranges, are shown by regions in 


1From “ Pulpwood,” Vol. 1, No. 6, Nov., 
1928. 
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the following table. In a few cases the 
cost of hauling wood from the stump to 
the landing or railroad siding is included 
in the transportation cost, particularly 
where the wood was driven. Most of the 
data, however, pertain only to the major 
transportation costs from landing to mill. 

The weighted average of all reports, 
amounting to $3.23 a cord, comprises 25 
per cent of the weighted average f. o. b. 
mill of all pulpwood reported during 
the third quarter. The weighting used 
in this calculation does not conform ex- 
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variations are directly attributable to — 
the relative distances of the average pulp- — 


wood haul. This is largely a matter of 
the abundance and the distribution of re- 


maining timber supplies. Transportation 


costs are, therefore, a partial index of 
timber depletion. 

The mills in New York draw a larger 
part of their pulpwood supply from out- 
side the state than do the mills of any 
other state. The high average transpor- 
tation cost reflects this situation. The 
extremely high figure shown is not a fair 


AVERAGE ‘TRANSPORTATION Costs OF PULPWooD BY REGIONS 


Number 

Region Senokte 
LOS sete aes h GI Gemini bie sable Ut 55 
Maite eieserassiacecd Steve tove's  siotayore tere lets 4 
Vermont and New Hampshire... 4 
IN $i KOT scat tttonbe’s ture bier ane 5 
Appalachtan— Statesy syns anwar Zz 
Wirchigann © oc. a. cekdaale dross aera 6 
WISCONSINE 51). seers etcce acter 16 
Minnesota =.cac cerca hie ners 4 
South Atlantic States............ 4 
Loussiana valid bexas ast acrais 3 
Pacthct Coasts cireasbiaee seers 7 


1 Costs on imported wood only. 


actly with the regional distribution of the 
pulpwood cut as computed by the Bureau 
of the Census in 1926. If the weighting 
is altered to conform with this more exact 
basis, and if allowances are made for 
regional costs which are plainly out of 
line, the United States average trans- 
portation cost amounts to about $3.65 
per cord. This comprises 27 per cent of 
the average f. o. b. mill cost of pulpwood 
weighted on the same basis. 

In the regions where the paper industry 
has been long established, transportation 
costs are high; but in the more recently 
developed regions they are low. These 


Range of costs 


Weighted 
average Low High 
Per cord 
$3.23 $ .50 $11.00 
3.76 1.50 5.25 
1.71 1.10 2.00 
8.56 * 3.60 11.00 
6.65 3.50 9.50 
3.26 2.50 6.00 
3.23 2.00 7.50 
2.96 2.40 5.00 
1.95 1.25 3.00 
2.04 I.00 eg 
2.12 0.50 2.50 


average, however, for it is based entirely 
upon imported wood, which comprised 
but little more than one half of the pulp- 
wood consumed in the state in 1926. 

The average transportation cost of 
$6.65 in Pennsylvania is also high because 
of local depletion. ‘The Maine average 
of $3.76 covers both imported and domes- 
tic wood and both rail-hauled and driven 
wood. The low figure for Vermont and 
New Hampshire is of course based upon 
local supplies. 

The Wisconsin and Michigan averages 
indicate relatively long hauls. A large 
part of the spruce used in Wisconsin 


be 


omes from without the state, necessita- 
ting long hauls. The average charge on 
‘wood originating within the state aver- 
ages $2.50 per cord, but spruce pulpwood 
shipped into the state averages $6.54 a 
cord. ‘The spread in transportation 
charges of over $4.00 per cord indicates 
the importance of the local hemlock for- 
ests. The relatively high Michigan aver- 
age reflects the fact that more than one 
half of the mills in the state are located 
in the southern peninsula, while the bulk 
of the remaining timber supplies are 
located in the northern peninsula. 

The low averages in the South Atlan- 
tic, Mississippi Valley, and western re- 
gions indicate ample wood supplies within 
easy shipping distances. Many of the 
mills located in these regions find it 
unnecessary to ship wood more than fifty 
miles. 

On the whole, there is little difference 
in total cost of water-borne and rail-ship- 
ped wood. The data do not permit, how- 
ever, a comparison of these costs by units 
of distance. It is probable that such a 
comparison would reveal an advantage 
in favor of the water-borne. In the few 
cases of truck hauls which were reported 
costs were high. 

The regional differences in costs of 
moving pulpwood from forest to mill are 
an index to probable future trends in the 
present low cost regions. Costs will not 
remain low in the new regions unless 
adequate measures are taken to use con- 
tinuously for pulpwood production lands 
which are close to the mill. If local sup- 
plies are not maintained, the distance of 
hauling from woods to mill will increase 
as it has in the older regions, and costs 
will rise accordingly. The rising costs 
have been in the past a source of con- 
stantly increasing weakness in the cases 
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of those companies which have not pro- 
tected their mills with adequate land 
holdings and which have taken no mea- 
sures to insure successive pulpwood crops. 
Furthermore, the wide differences in 
costs between the regions which now use 
local wood and those which are depen- 
dent upon distant wood indicate possible 
savings in the new regions which in many 
cases would undoubtedly offset the costs 
of forestry. 


RRS 
“ Forest Gas ” 


The continued improvement of inter- 
nal combustion engines using gas ob- 
tained from wood or charcoal is the 
cause of considerable elation on the part 
of some European foresters, who see in 
this new development at least a partial 
solution of the problem of high-priced 
gasoline and a new market for many of 
the present waste or low-value products 
of the forest and sawmill: ‘Two articles, 
both by foresters, have appeared in the 
Bulletin de la Société Centrale Forestiére 
de Belgique, Vol. 33, No. 9, and Vol. 
34, No. 9, describing the success of the 
manufacturers in using wood and char- 
coal as the “carburant”’ both for sta- 
tionary and mobile gas engines. 

According to these articles, branch- 
wood, shavings, sawdust, and other waste 
products can be used to obtain this 
“forest gas.” ‘Tests with tractors, tour- 
ing cars, and busses are reported as suc- 
cessful, although some improvements are 
recognized as desirable. The material is 
used either raw or converted to charcoal, 
and either serves as the sole fuel or is 
mixed with gasoline. The apparatus as 
shown by photographs is not exceptionally 
bulky. A test with a Titan tractor util- 
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ized 100 kilograms of wood for 10 hours 
operation. One company is installing 
motors of this type on 50 canal boats. 
The foresters extol the possible bene- 
fits of this new development in the 
practice of forestry. Not only will for- 
estry be able to assist the country by fur- 
nishing a much needed fuel at a lower 
price, but the market for branchwood and 
the waste products of manufacturing 
plants is expected to be greatly improved. 
H. T. GisBorne. 


BRS 


Tue User oF CANES BY FORESTERS 


In reading Professor G. R. Eitingen’s 
pamphlet called ‘“ Sketches of German 
and Swedish Forestry” (Moscow, 
1926), in which he describes his recent 
visit to these countries, the writer of 
this note came across a paragraph con- 
cerning the simplest known hypsometer, 
devised by Professor Busse, the director 
of the Forest School at Tharandt. 

It is really worth while to know this 
instrument, which is nothing but an or- 
dinary cane with three conical tacks on 
it. One tack is placed a little below the 
handle, another 7 centimeters below it, 
and the third 63 centimeters below the 
second or 70 centimeters from the first. 

In order to measure the height of a 
tree, the cane is inverted and is held ver- 
tically by an observer in his stretched 
arm so that the line of sight passing 
through the third tack comes on the tip 
of a tree. At the same time, the observer, 
by going away from the tree or toward 
it, tries to get the base of the tree on the 
line of sight through the first tack, thus 
“catching” the total length of the tree 
between these two sights. After this is 
done the observer notes on the tree stem 
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the point at which the stem is intersected — 
by the line of sight through the middle 
or second tack. The intercepted distance — 
from the base of the tree to this point 
of intersection can then be measured by 
the observer and it will give him, as we 
know from geometry, 1/10 of the total 
height of the tree. For example, if the 
line of sight through the second tack cuts 
the tree 6 feet above the ground, the 
total height of the tree is 60 feet. 

Professor Busse states that this cane 
hypsometer gives ample accuracy for 
ordinary cruising work, for which — 
purpose it is really made. Much, 
of course, will depend on the cruiser him- 
self. Some may not be able to obtain 
accurate measurements with it, while 
others may find it reasonably safe. It 
does not take much time to make one 
nor to become accustomed to it. Who 
can tell but that the use of it might 
change the commercial status in America 
of this much despised article of dress? 

S. R. GEVoRKIANTZ. 


BRS 


CENTENARY OF THE SWEDISH ROYAL 
COLLEGE OF FORESTRY 


The “ Jubileum ” of the Royal College 
of Forestry which was held in Stockholm 
on October 15, 1928, was much more 
than a celebration of the one hundredth 
birthday anniversary of that famous 
school. It was an occasion that was seized 
upon by the Swedish people to declare 
their enthusiastic approval of the institu- 
tion which has done and is doing so much 
to shape the destinies of Sweden. For 
in her vast and cultured forests are sealed 
the commercial welfare of the nation. 
It is considered that perhaps the 
industries dependent upon the forests 


ave already passed in importance 
4 the iron and steel industry, and on 
3 “Skogshégskolan”” rests the responsi- 
bility of training the personnel to ad- 
minister and develop the Swedish wood- 
lands. A mere recital of the program 
which was carried out cannot, in even the 
smallest measure, convey an adequate 
idea of the spirit that pervaded the gath- 
-erings. King and commoner, layman and 
scientist, joined whole-heartedly in mak- 
ing the occasion one which amply justi- 
fies the impressive volume of nearly 700 
pages that has just been published in com- 
memoration. 
From fourteen foreign countries came 
delegates bearing the congratulatory mes- 
sages of the schools and societies which 
they represented. It was the happy privi- 
“lege of the present writer to represent 
the Yale School of Forestry and to speak 
at Konserthuset in behalf of the forestry 
schools of America. The University of 
Montana was represented by Dr. C. A. 
Schenck. 
The Jubilee began on October 14 with 
_an informal reception and dinner to the 
foreign delegates given at Skogshégskolan 
by the faculty. On the morning of the 
fifteenth formal exercises were held on 
the grounds of the college with addresses 
by the Rector, Professor Tor Jonson, and 
Count C. G. Morner, chairman of the 
Student’s Association. “The afternoon 
program at Konserthuset was most im- 
pressive. ‘There the representatives of 
many scientific societies and the foreign 
delegates presented their messages of 
felicitation. A banquet in the magnificent 
Golden Hall of Stadshuset, at which the 
Crown Prince delivered an address to the 
1200 guests, was followed by a ball 
in the great Blue Room. 
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On the sixteenth the Swedish Forestry 
Association celebrated its twenty-fifth 
anniversary by formal meetings at Kon- 
serthuset, a luncheon at Kungstornet, and 
a gala performance at the Royal Opera. 
At all of these the foreign delegates were 
the honored guests of the Association. 

Following the festivities an invitation 
was extended to those who came from 
abroad to take part in a delightful two- 
day excursion to the private forest estates 
of Herr Herman von Celsing and of 
Baron C. G. Bonde, both of which are 
near Katrineholm. 

More, however, than with the material 
aspects of the celebration, the foreign 
visitors were impressed by the fine and 
enthusiastic spirit displayed by their 
Swedish hosts toward the subject of the 
national forest program of Sweden. If 
it be true that “in unity there is 
strength,” then the Royal College of For- 
estry and the program which it fosters are 
just at the commencement of a new cen- 
tury of usefulness. 

Rogert P. HoLtpsworrtu. 


BRB 


News From Orecon STATE COLLEGE 


John W. Blodgett, 
Michigan and Oregon, recently transfer- 
red to the School of Forestry of Oregon 
State College 2400 acres of cut-over land 
in the Douglas fir region of western 
Oregon. The land is to be used for re- 
search projects in natural and artificial 
regeneration. “The area is located where 
site conditions for Douglas fir are at the 
best. 

A research dry kiln has been added to 
the equipment of the school. The kiln is 
standard size as to cross section and will 
take material 22 feet in length. In ad- 


timberman of 


fore . classes of sawmill : men ‘who desire 
technical training along | dry kiln lines. 

_ The Oregon Forest Nursery, a co- 
operative project under the provisions of 
‘the Clarke-McNary Law, will have 
about 500,000 seedlings and transplants 
available for distribution among the 
ranchers of the state this season. The 

nursery is located at Corvallis and is 
under the supervision of the dean of the 
school. 


Saeed R. rch saci ee ‘T 
F. Hawes, Harris Reynolds, H. O. § 
EC. Hirst} ASC Chine, bes 
R. M. Ross, and Philip Ayres. — 
The date of the conference is F 
ary I and 2, 1929. 
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Nortuw Paciric SEcTION CONSIDERS 
LEGISLATION AND Woop WASTE 


Speaking at the October 16 dinner 
meeting of the North Pacific Section in 
Portland, Ore., Ward Shepard, Secre- 
tary of the Society, stressed the point 
that the Sections should take legislative 
and political leadership in the promotion 
of the forestry movement in their re- 
gions; and should also take the initiative 
in a movement for cooperation with local 
organizations which are interested in the 
_ forestry movement. 

The Society has aided in putting 
through several important legislative 
measures in Congress, according to Mr. 
Shepard, namely: the McSweeney-Mc- 
Nary Forest Research Act, the Clarke- 
McNary Reforestation Act, and the Mc- 
Nary-Woodruff Acquisition Act. ‘The 
future work of the Sections should be to 
formulate new objectives for greater pro- 
gress through: 

1. Correlating objectives of various 
organizations interested in forestry. 

2. Setting up of new visions and new 
objectives, and getting rid of inhibitions 
which are detrimental to forestry prac- 
tice. These latter are mostly “ under 
the hat,’’ and not in the woods. 

Mr. Shepard also mentioned the bet- 
ter and more efficient office procedure in 
the various Society offices, due to having 
permanent secretarial help as a result of 
the increased Society dues. 

Carlile P. Winslow, Director of the 
Forest Products Laboratory, detailed his 


impressions of his western trip to log- 
ging areas and to industrial centers, and 
of the urgent need for more study by the 
Forest Products Laboratory of the wes- 
tern wood-waste problem. In this study 
it should be kept in mind that forest pro- 
ducts must meet the needs and demands 
of consumers and also the prices of com- 
peting commodities. The problem of the 
timber owner and lumber manufacturer 
is to obtain closer utilization and to 
produce wood products with certain well- 
defined qualities to fit specific uses. For 
this purpose the variabilities of different 
species must be investigated, and then 
the selection of these properties for the 
various uses must be made in order to 
qualify for best use. There is also a large 
field for study in the control and modi- 
fication of wood properties by silvicul- 
tural measures. Indications from a study 
of southern yellow pine are that large- 
crowned trees produce wood with a wide 
spring growth, and that a fertile soil pro- 
duces trees with a greater proportion of 
summer wood. More is being done at 
the Laboratory in studying these relation- 
ships of physical conditions in the forest 
to the qualities of wood. 

C. C. Heritage also from the Madison 
Laboratory discussed technical problems 
of pulp and paper manufacture from the 
research standpoint. He stated that good 
paper can be produced from all species 
of trees if the proper method of con- 
version is used, but that this is not eco- 
nomically feasible in all cases. 
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The problem of wood waste for paper 
manufacture includes material in the 
form of manufacturing waste, saw-mill, 
waste, woods waste, and round-timber 
waste (the latter being considered as 
under saw-log size). The two latter kinds 
of waste are the most difficult of solution 
because of the economic problems en- 
countered. The range of finished pro- 
ducts from wood waste is very wide, and 
includes such products as rayon, insula- 
ting material, and synthetic boards. This 
is also largely an economic problem. 
The solution requires a correlation of the 
sawmill and manufacturing plants for 
the further conversion of these wastes 
into products other than lumber. 

In pulp and paper research of wood 
waste the first consideration is the use 
requirement of the consumed product, 
said Mr. Heritage. In the making of 
paper there are many variables, and we 
know the least about the forest variables, 
such as growth, forest environment, soil, 
and climate, as they affect the final 
product. The problem of utilization of 
wood waste is as important from an 
economic standpoint as it is from the 
technical. 

Others called upon for a few words, 
responding in a more humorous than ser- 
ious vein, were Haven Metcalf, of the 
Bureau of Plant Industry, Washington, 
D. C., and Fred R. Fairchild, Forest 
Economist, in charge of the study of the 
forest-tax situation for the United States, 
who now has a corps of men at work in 
the states of Oregon and Washington. 

About sixty attended the meeting, of 
whom about one-half were members of 
the Society. 

E. J. HANZLIK, 


Secretary-Treasurer. 
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CALIFORNIA SECTION DISCUSSES 
STaATE’s ForEST PROBLEMS 


A meeting of the California Section 
was held in San Francisco on November 
1, at which considerable business was — 
transacted and several papers presented. 

The Chairman was empowered to ap- 
point a legislative committee, upon which 
all interests of the personnel represented 
in the Section shall be represented, to 
‘study and report upon legislative matters, 
and to act only when the unanimous 
opinion of the Section is expressed. 

Plans for a meeting in December were 
briefly outlined, and the chairman was 
asked to appoint a committee to arrange 
for an all-day meeting on December 20. 

A letter from H. A. Browning regard- 
ing the formation of a unit of the Society - 
of American Foresters in southern Cali- 
fornia was read. ‘The proposition in gen- 
eral seems to be excellent in the opinion 
of the members but the mechanics of 
handling it are open to considerable de- 
bate. Therefore, the Chairman was in- 
structed to act independently in the mat- 
ter in making recommendations. 

A communication from Swift Berry 
urging the Section to endorse plans for 
an increased State budget for forestry 
purposes was read. State Forester Pratt 
explained in some detail what was con- 
templated,—more rangers, 12 look-outs, 
an inspector, 7 trucks, construction of 
fire breaks, etc., amounting to about a 
90 per cent increase, mostly for fire 
prevention. A motion to endorse the 
movement for larger state expenditures 
was adopted. 

The secretary was instructed to record 
with regret the passing of Dwight Birch, 
enthusiastic forester and able member of 
the California Section, and to write to 


Mrs. Birch and the children a message 


_of sympathy. 


i 


The talks of the evening all centered 


_ around forestry problems in California 


; 


and how the Society can assist in their 
solution. S. B. Show presented the prob- 


‘lems of the administrative work of the 
Forest Service. One problem is that of 


tying the men in the Service to the pro- 
fession of forestry, especially in the case 
of the ranger and the partly trained man. 
‘The meeting proposed by the local section 


for December appears to be an excellent 


step in accomplishing this. Another prob- 
lem is getting good men into the profes- 
sion, which is obviously a job for individ- 


_uals as well as for the Section as a body. 


3 


In the matter of fire, the upbuilding of 
the state system of protection is very 
necessary at the present time, and appears 


to be a matter in which the body of 


professional foresters can play a part 
in getting adequate budgets for this work. 
Furthermore, it would help in the ad- 
ministrative problems of the Service if 
there could be constant scrutiny of the 
attempts at forestry that are being prac- 
ticed on the National Forests. Foresters 
outside the Service should be familiar 
enough with the aims and accomplish- 
ments of the Service in the field to be 
able to constructively criticize this work. 

State Forester M. B. Pratt spoke of 
the problems of protection in the brush- 
land zone, where clean burns have de- 
veloped extremely bad conditions. ‘The 
attitude of the local inhabitants is not 
good and they often encourage fires to 
improve grazing, to collect insurance, to 
aid in prospecting, to destroy their neigh- 
bors’ property out of spite, and to get 
a job fighting fire. Law enforcement is 
very poor owing to the attitude of local 
magistrates before whom convictions are 
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almost impossible to get. The great ques- 
tion is, what is the brush worth? Are 
such fires to be fought simply to protect 
the National Forests? The effect of the 
ownership of watersheds by outside agen- 
cies, such as the East Bay Water District, 
also has considerable weight in deter- 
mining the local man’s attitude towards 
forest protection. The situation that has 
developed is very serious and needs the 
combined assistance of the entire profes- 
sion to bring about a satisfactory solution. 

E. I. Kotok spoke on the experimental 
work of the Forest Service. There are 
in California some 40 sample plots, some 
of them now nearly 20 years old. Most 
of them are entirely unknown to men of 
the profession who might travel to 
Europe to see plots of much less value 
than these. All members of the Section 
were invited to visit these sample plots 
and to take with them the pick of the 
public to see how the experiments look 
and how they are carried on. In an 
attempt to make the public come to its 
own conclusions, a critical and intelligent 
review of experiment station work is 
desirable, as well as assistance in draw- 
ing up the annual program. The pro- 
fession can also assist the Experiment 
Station in telling them how to make re- 
sults available to the profession and to 
the public. Members were invited to push 
the Experiment Station for results de- 
sired. 

Walter Mulford discussed the prob- 
lems of the school, pointing out that first 
of all it is desirable to find out what the 
school intends to do—whether to teach 
the basic background of forestry, or what 
might be called a vocational training. 
He pointed out that the training for 
science and for the profession are very 
different. Other problems of the School 
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are how to do research work properly and 
how to attract the highest class of ma- 
terial. The membership of the society 
is in an excellent position to give advice, 
not on technical research lines but how to 
train for the profession. The parent 
society has been wrestling with the prob- 
lem off and on for some time. The local 
Section and the University of California 
should be able to handle the same subject 
in a much more concrete way locally. 
Mulford promised to move that a com- 
mittee be appointed to determine what 
training is desired and help the School 
give it. Also he pointed out the diffi- 
culty of getting good men and advocated 
that a letter be sent to all the membership 
of the Section advising them to recom- 
mend good men to take up forestry. 

In the absence of A. C. Horner, R. W. 
Smith spoke on the problems of the lum- 
ber industry, pointing out their vast 
number and complexity, and scoring the 
lack of action on the part of the leading 
men in the lumber industry. He stressed 
the importance of utilization in the field 
of forestry and pointed out that the in- 
dustry seems to be lost in a fog of in- 
decision and does not know which way 
to turn for a solution of its problems. 
He believes that foresters ought to be 
able to give good advice; but that forestry 
which stresses the production end is not 
moving in the direction to solve the diffi- 
culties of the lumberman. More atten- 
tion should be paid to the utilization end 
and forestry should wade right in and 
endeavor to solve the difficulties of the 
lumberman. 

In closing, S. O. Johnson spoke briefly 
in a rather amused way on European for- 
ests and forestry as compared with Am- 
erican, emphasizing that forestry on the 


ground was largely a mass of local prob- 
lems, each one of which must be solved 
from a local standpoint. ‘ 

F.S. BAKER, — 


Secretary. 
RRR 


NorTHERN Rocky Mountain SEc- 
tion Ho ips Bi-MonTHLY 
MEETINGS 


The Northern Rocky Mountain Sec- 
tion held the first meeting of the winter 
season on November 19, 1928, at the 
Forest School of the University of Mon- 
tana. The principal speaker of the 
evening was Prof. I. W. Cook of the 
University Forest School who discussed 
“Training of the Logging Engineer.” 
Chairman White outlined briefly what 
was being done by the Kiwanians and 
others toward securing an enabling act 
for creating state parks and camp grounds 
in Montana. The outlook for the bill 
to be presented at the coming legislature 
was thought to be favorable. 

The Section plans to hold bi-monthly 
meetings at Missoula through the winter 
and will hold a few additional meetings 
at Moscow, Idaho, Spokane, Washing- 
ton, and possibly Kalispell, Montana. 
The annual business meeting and election 
of officers was to take place on Decem- 
ber 3. 

According to the Secretary’s annual 
report, attendance at the 1927-28 meet- 
ings up to April 2, 1928, averaged 41, the 
largest attendance during any year to 
date. Members of the Section now num- 
ber 130, of whom 36 are Missoula resi- 
dents. The others are scattered through 
Montana, northern Idaho, and eastern 
Washington. Three reside in North 
Dakota. 


_ 
7 


Losses to the Section through transfer 
_ during the past year include C. A. Gil- 
lette, formerly Extension Forester of 
North Dakota, who left to take gradu- 
ate work at Cornell; Harvey C. Jack, 
removed to Portland, Oregon; Robert 
Marshall, formerly assistant silviculturist 
at the Northern Rocky Mountain Forest 
Experiment Station who resigned to take 
graduate work at Johns Hopkins Uni- 
versity; and E. W. Hartwell, assistant 
supervisor of the Custer National For- 
est, furloughed for postgraduate work at 
Ann Arbor. 

In the way of additions we have Ferdi- 
nand W. Haasis, formerly with the Ap- 
palachian Forest Experiment Station and 
Secretary of the Appalachian Section, 
who now is instructor and one of the di- 

-rectors of the newly established Forest 
Experiment Station of the University of 


Idaho. 
Be 


SEcTION Mempsers Visit New 
Forestry CLus 


On November 13 a number of mem- 
bers of the Intermountain Section made 
an automobile trip from Ogden to Logan 
and attended a banquet and meeting of 
the new Utah Agricultural College For- 
estry Club. The program and social fea- 
tures gave the members a good chance 
to become acquainted with 30 of the stu- 
dents who were present and to enlist 
their interest in the affairs of the Society. 


BeB 


NorTHERN Rocky Mountain SEc- 
TION ELEcTs OFFICERS 
Officers were elected by the Northern 
Rocky Mountain Section for the calendar 
year 1929, at a meeting December 3, 
1928, as follows: 
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Chairman, C. D. Simpson, c/o’Forest 
Service, Missoula, Montana. 

Vice Chairman, F. G. Miller, School 
of Forestry, Moscow, Idaho. 

Secretary-Treasurer, M. I. Bradner, 
c/o Forest Service, Missoula, Montana. 

Members Executive Committee, R. N. 
Cunningham, c/o Forest Service, Mis- 
soula, Montana; John B. Taylor, c/o 
Forest Service, Butte, Montana. 

Membership Committee: Chairman, 
E. E. Hubert, Forest School, Moscow, 
Idaho; Elers Koch; D. S. Olson; H. T. 
Gisborne; John McLaren. 


BRB 


New York Section Hoitps SUMMER 
MEETING IN THE ADIRONDACKS 


The New York Section held its an- 
nual summer meeting in the Adirondacks, 
September 5 to 7. A business session 
was held at Tupper Lake on the even- 
ing of September 5. The Secretary- 
Treasurer reported that, in accordance 
with the vote of the Section, $300.00 
had been given the parent Society since 
January 1, 1928. This gift was made 
possible by a voluntary increase in Sec- 
tion dues for 1927, $10.00 each having 
been received from all but two Senior 
members, and $5.00 each from all but 
nine Members. Dues for 1928 are $2.00 
for Senior Members and Members alike. 
They had been received from thirty- 
seven members up to September 5. A. S. 
Hopkins reported that $745.70, the bal- 
ance on the Clifford R. Pettis Memorial 
Fund, is being held in a savings bank 
by the Memorial Committee pending the 
incorporation of the new church in whose 
cemetery Pettis’ grave is located. 

Entertainment by the New York Sec- 
tion at the time of the annual meeting of 
the Society in New York was discussed. 
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It was the consensus of opinion that the 
annual dinner of the Society should be 
the chief social gathering, and that mem- 
bers of the Society attending the meet- 
ings in New York would prefer other 
forms of entertainment to any other social 
function the Section might arrange. 
Other business conducted at the summer 
meeting was of local interest only. 

On Thursday, September 6, the New 
York Section united with the Empire 
State Forest Products Association in a 
field excursion to a cutting on the slope 
of Panther Mountain (near Coreys, 
Franklin County, N. Y.). This cutting, 
on the land of Mr. Ferris Meigs, was 
marked by J. R. Simmons. Its object 
was to demonstrate the feasibility of cut- 
tings in the Adirondacks which will be 
mutually satisfactory to the operator and 
the recreation interests. A complete re- 
port on this operation prepared by Mr. 
Simmons will appear in an early issue of 
the JoURNAL OF Forestry. Following 


the inspection of the Panther Mountain. 


cutting, luncheon was had at the For- 
ester’s Inn at Coreys. After luncheon the 
group visited the plantations established 
by Dr. Fernow on the Cornell Forestry 
College Forest at Axton. Thereafter we 
were delighfully entertained at tea by 
Mr. Meigs at his summer home on Am- 
persand Lake. 

On Friday morning, September 7, a 
group visited the grave of Clifford R. 
Pettis, near Paul Smith’s. All were im- 
pressed with the appropriate simplicity 
of the boulder, the tablet, and their sur- 
roundings. After a floral tribute had 
been placed, Professor Hosmer summa- 
rized briefly Pettis’ achievement as Sup- 
erintendent of State Forests, bringing to 
all a realization of the high public ser- 
vice performed over a period of a quarter 
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up and developed the New York State 

Forest Preserve for the permanent use 

and enjoyment of his fellow citizens.” 
NeELson SPAETH, 


Secretary-Treasurer. 


BRB 


WASHINGTON SECTION CONSIDERS 
TaxaTION, LIGHTNING AND 
FLoop ConTROL 


The monthly meeting of the Washing- 
ton Section on November 22, 1928, 
opened with a paper by Fred Morrell, 
District Forester at Missoula, Montana, 
on economic phases of the cut-over land 
problem of northern Idaho. He drew 


of a century by this man who “ _ 


; 


attention to the great portion of timbered — 


and non-producing cut-over land 
Idaho which is at present subject to heavy 
taxation, not only by a state which is 
relatively poor, but by the timber protec- 
tion associations. Conditions are becom- 
ing unbearable for the private timber 
owners. Making it worse is a state law 
permitting execution upon any and all 
property a timber owner may have to 
satisfy the tax assessments. In other 
words the owner cannot evade the tax 
bill levied on cut-over land by abandon- 
ing it to the state. 

It was pointed out by E. A. Sherman, 
Associate Forester, U. S. Forest Service, 
that one of the large railroads which 
traverses the state proposes, in order to 
escape such liability, to form a separate 
corporation to which all timberland prop- 
erties will be transferred. Taxes cannot 
be collected from a defunct corporation. 
Unless the state of Idaho alters its tax- 
ation laws it seems that the Federal Goy- 
ernment is the only corporation which 
can handle cut-over land. It appears that 
the state of Idaho cannot very handily 


in 


eo eae 


Taise the money with which to add more 
forest land to its present holdings. 
_ Ward Shepard spoke of his recent in- 
Spection trips in northern Idaho and of 
the good efforts timber operators are 
making to comply with the state laws 
with respect to slash disposal, etc. It 
appears that in addition to the state taxes 
the timber owner is assessed from six 
cents per acre upward by the timber pro- 
tection associations. The feasibility of a 
state bond issue with which to acquire 
cut-over land was discussed, but the con- 
sensus of opinion was that the state of 
Idaho is not able to meet a bond issue. 
‘It was suggested that legislation might 
‘be obtained whereby gifts of cut-over 
land could be made to the Federal Gov- 
ernment. 
- E. A. Sherman brought to the atten- 
tion of the Section reports submitted to 
the Congress by the Mississippi River 
Commission and the Chief of Engineers, 
U. S. Army, dealing with flood control 
of the Mississippi River. Special refer- 
ence was made to the discussion in these 
regarding the part forestry played in 
flood control. This is very little in the 
eyes of the army engineers and members 
of the Mississippi River Commission who 
are supposed to have studied the subject. 
Mr. Sherman pointed out some gross 
errors in the Mississippi River Commis- 
sion’s report, and the inexperience and 
unfamiliarity of the personnel of the 
Commission with forest conditions or the 
possibilities of forestry as an aid to flood 
control. It appears also that the army 
engineers made gross errors in their cal- 
culations and statements with regard to 
forestry in a scheme of flood control. It 
is clear that the engineers of the army 
and of the Mississippi River Commission 
intend to continue to follow their own 
ideas in flood control, as has been done 
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for the past half century without ade-~ 
quate results or plans to show for the 
large sums of money expended. 

The Army and Mississippi River Com- 
mission’s reports are published as Docu- 
ment No. 90 and Committee Document 
No. 1 respectively, 7oth Congress, first 
session, House of Representatives. 

Paul G. Redington, Chief of the Bio- 
logical Survey, suggested that the Society 
of American Foresters take up the study 
of the whole question of Mississippi 
River flood control. The suggestion was 
favorably received. 

Another subject upon which Mr. Sher- 
man spoke was the increasing number of 
forest fires occurring in northern Idaho, 
particularly on the Kaniksu National 
Forest. It is known that years ago when 
all the country surrounding the Kaniksu 
was heavily timbered fires were much 
less frequent than at present. Severe 
electrical storms are now common. One 
storm has been known to set 200 fires on 
this forest in a short space of time. These 
conditions have set men to thinking as 
to the cause. While admitting that he 
had no figures of proof Mr. Sherman 
advanced the theory as well as a plausible 
argument that the increased number of 
fires is due to the climatic changes 
brought about by the large areas of bar- 
ren and denuded land lying to the west 
and across Clarks Fork of the Columbia 
River, which areas were formerly heavily 
timbered. The dry, hot winds sweeping 
across those areas of barren rock and 
coming in contact with the cool air ris- 
ing from the Kaniksu country produce 
sudden changes followed by electrical 
storms. This is something worthy of 
thought. 

Axel H. Oxholm, of the Department 
of Commerce, briefly described his official 
tour of European forests during the past 
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summer. He stated that European manu- 
_ facturers are utilizing small timber down 
to 4 inches in diameter by use of im- 
proved machinery and are making money, 
even though the labor costs at present 
are comparable to those in this country. 
Lumber cut by the improved machinery 
does not require resurfacing. 

Mr. Oxholm arranged while in Europe 
for this Section an exchange of forestry 
films. 

This Section plans to study in the fu- 
ture defensive and offensive measures 
against our oldest, most aggressive, and 
unconquered enemy, “ forest fires.” 

Morcan Pryse, 


Secretary. 
RRR 


SOUTHEASTERN SECTION Ho.Lps 
MIDNIGHT SESSION 


Following a banquet at the Phoenix 
Hotel, Waycross, Ga., on September 21, 
1928, the third meeting of the Southeas- 
tern Section of the Society was called 
to order at 10.30 P. M. by Chairman 
Lenthall Wyman, who informed the Sec- 
tion of the survey being made to deter- 
mine the type and amount of equipment 
used and purchased by foresters. The 
purpose of this survey is to gain statistics 
to be used in an advertising campaign 
designed to bring together manufacturer 
and buyer of forestry equipment through 
the medium of advertising the 
JOURNAL OF ForgsTRY. 

Dr. C. H. Herty suggested that fores- 
ters should make some sort of arrange- 
ment whereby they get systematized 
press service. As an example of getting 
a technical subject before the public he 
gave the manner in which the Chemical 
Society achieves greater publicity for 
chemistry. They have a salaried officer 
whose duty it is to meet and furnish press 


in 
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agents with articles and news relating to 
chemistry. 

Following the business meeting two 
papers were given, one by L. E. Sawyer, 
of the Georgia Forestry School, on 
“Nursery,” and another by B. M. Luf- 
burrow, State Forester of Georgia, on 
“ Forest Fire Fighting Technique.” 


Among the visitors present at the meet- — 


ing were J. G. Peters, W. R. Mattoon, 


and H. N. Wheeler of Washington; — 


Charles H. Herty, Chemical Advisor of 
the National Research Council, New 
York; S. H. Marsh of Virginia; and 
C. F. Evans of New Orleans. 
men, as well as members of the Section, 
were in attendance at the Georgia Fores- 
try Fair held at Waycross. 

The Section now has twenty-six mem- 
bers and is making plans for its next 
annual meeting to be held early in 1929. 

The meeting adjourned at 1.00 A. M. 

V. L. Harper, 
Acting Secretary. 


BRB 


WASHINGTON SECTION UrGEs SOCIETY 
To Stupy Forestry PRoGRAM 


At a meeting of the Washington Sec- 
tion of the Society of American Foresters 
held on December 20, it was 

VOTED, that the Society of Ameri- 
can Foresters be respectfully requested to 
appoint a Committee to study the present 
national forestry program and to recom- 
mend, at as early a date as possible, addi- 
tional measures and objectives that in its 
opinion may be practicable for the more 
rapid development of forestry and the 
curbing of forest destruction; such study 
to include, if feasible, a thorough analysis, 
with competent legal advice, of public 
regulation of timber cutting, either 
through state or federal action or both, 
as one possible solution. 


These 


i SOCIETY OFFICERS 5G 
i et 


Officers and Members of Executive Council 


President, Ovip M. BuTLER, 1523 L St. N. W., Washington, D. C. 
Vice-President, C. S. CHAPMAN, Weyerhaeuser Timber Co., Tacoma, Wash. 
Secretary, WARD SHEPARD, Forest Service, Washington, D. C. 

Treasurer, B. A. CHANDLER, Bureau of Internal Revenue, Washington, D. C. 


Executive Council 


; The Executive Council consists of the above officers, the Editor-in-Chief of the Journal of 
‘orestry, and the following members: 


| Term expires Term expires 
MYO CEUART af. “finish siecle aics Wecrs x 942e bi As- CHANDLER stp eide 2c) esla Dec. 31, 1928 
\LDO SEO OUD Ue, Seroateh bse Dec. 31, 1931 Member in charge of admissions 

MeL MUNGER. «+. 022s. ee ees Dec. 31,1930 E. H. FROTHINGHAM..........- Dec. 31, 1928 


Section Officers 
z r Allegheny 


. S. Illick, Chairman, Department of Forests and Waters, Harrisburg, Pa. 
.. E. Pfeiffer, Vice-Chairman, 1411 Fidelity Bldg., Baltimore, Md. 
1. F. Round, Secretary, Forester’s Office, Pa. R. R. Co., Philadelphia, Pa. 


Appalachian 


.. F. Korstian, Chairman, Appalachian Forest Experiment Station, Asheville, N. C. 
A. A. Mattoon, Vice-Chairman, U. S. Forest Service, Asheville, N. C. 
ohn W. McNair, Secretary, U. S. Forest Service, Asheville, North Carolina, 


California 
. Stowell Smith, Chairman, 600 Call Building, San Francisco, Calif. 
. S. Baker, Secretary, 305 Hilgard Hall, Berkeley, Calif. 


Central Rocky Mountain 


ted R. Johnson, Chairman, Forest Service, Denver, Colo. 
len S. Peck, Vice-Chairman, Forest Service, Denver, Colo. . 
[. D. Cochran, Secretary, Forest Service, Denver, Colo. 


Gulf States 
. L. Demmon, Chairman, 326 Custom House, New Orleans, La. 
|. D. Canterbury, Secretary, New Court House, New Orleans, La. 
Intermountain 


_ F. Watts, Chairman, Forest Service, Ogden, Utah. 
. C. Sanford, Vice-Chairman, Forest Service, Montpelier, Idaho. 
-O. Stewart, Secretary, Forest Service, Ogden, Utah. 


1075 


J. H. Allison, Chairman, University Farm, St. Paul, Min 
L. W. Rees, Secretary, University Farm, St. Paul, Minn. 


; New England 
oo EC, Hirst, Chairman, 11 Tahanto St., Concord, N. H. ve Rey 
= A. C. Cline, Secretary, Harvard Forest, Petersham, Mass. at ee 
Sara | See 
New York _ Sereey. “1 
Samuel N. Spring, Chairman, Cornell University, Ithaca, N. Y. a 


J. Nelson Spaeth, Secretary, Cornell University, Ithaca, NOTYG 


Northern Rocky Mountain eR 
C. D. Simpson, Chairman, U. S. Forest Service, Missoula, Mont. ) 
M. I. Bradner, Secretary, U. S. Forest Service, Missoula, Mont. ave] : 
North Pacific 


Geo. W. Peavy, Chairman, Oregon State Agricultural College, Corvallis, Ore. — 
William F, Ramsdell, Member of Executive Committee, Box 4137, Portland, Ore. 
E. J. Hanzlik, Secretary, Box 4137, Portland, Ore. 


Ohio Valley 


J. C. DeCamp, Chairman, Michigan State College, East Lansing, Mich. ; 
E. V. Jotter, Secretary, University of Michigan, Ann Arbor, Mich. . a 
B. E. Leete, Chairman of Membership Committee, Room 51, First National Bank Bldg. 

Portsmouth, Ohio. . 


Southeastern 


Lenthall Wyman, Chairman, Starke, Florida. 
I. F. Eldredge, Vice-Chairman, Superior Pine Products Co., Fargo, Ga. 
S. J. Hall, Secretary, James D. Lacey Co., Jacksonville, Fla. 


Southwestern 


Hugh G. Calkins, Vice-Chairman, U. S. Forest Service, Albuquerque, N. M. 
Quincy Randles, Secretary, Forest Service, Albuquerque, New Mexico. 


Washington 


George P. Ahern, Chairman, Woodley Apartments, Washington, D. C. 
E. Morgan Pryse, Secretary, Office of Indian Affairs, Washington, D. C. 
R. E. Marsh, Member of Executive Committee, Forest Service, Washington, D. C. 


Wisconsin 


Arthur Koehler, Chairman, Forest Products Laboratory, Madison, Wis. 
R. P. A. Johnson, Secretary, Forest Products Laboratory, Madison, Wis. 
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. woaobnbs DOWN SLEEPING ROBES 
YOULL sleep in your Woods Down Robe. Hygienic, durable, convenient, most efficient. 
~ Tent, shack, cabin, sleeping porch or in the Used by Byrd Antarctic Expedition. Sold by 
open—wherever you are you'll have solid com- best stores. Where not displayed, please write to 
fort right there. No matter what the weather is. us for prices. Free folder, “ Comfort Outdoors.” 
WOODS MANUFACTURING CO., Ltd., 1914 Lake St., Ogdensburg, N. Y. 

_ Satisfaction 


Guaranteed 


Every Woods Robe is 
guaranteed to be in all 
ways satisfactory. 


Arctic and 
Junior 
Two weights, to suit 
all seasons and climates. 
Three different sizes. 


American Woods 


A collection of actual wood sections (showing end, quarter and flat grains of each species), with text, 
telling uses, properties, distribution, etc. The plates in which the thin sections are mounted are remov- 
able for examination. 


Issued in 14 volumes, 25 species in each. $10 and $15 per vol., according to binding. Send for 
list of species in each volume. 


Handbook of Trees 


The 891 illustrations enable one to identify all of the trees east of the Rocky Mountains and 
north of the Gulf States at any season. $8 and $15, according to binding 


Lantern and Microscope Mounts of Woods, Tree Studies for Lantern, etc. 
; Write for further information 


ROMEYN B. HOUGH CO. - - LOWVILLE, N. Y. 


WE WILL PAY 


50 cents for each copy of the following which you send us. 
They are badly needed for our files. 


Proceedings Forestry Quarterly 


Volume 9—No. 3 Volume 1—No. 3 
Volume 1—No. 4 


SOCIETY OF AMERICAN FORESTERS 
Room 517, Lenox Buipc., 1523 L St. N.W. - - - - - WASHINGTON, DES. 


for Forest and 
Decorative Planting 


Ri@unr; Evergreen Trees 


DIR) 
Rea: Address—Cupsuptic Nursery, Oquossoc, Maine 


| 

(@ CL | 

a Native Tree Seed of Certified Origin 
“ta Portland, Juaine 


Address—Forestvy Division, Berlin, N. H. 


By Herman H. Chapman, Prof. Forest Management, Yale Forest 
FOREST FINANCE School, 1926. 362 pages, 6” x 9”, $4.50 postpaid. Order from Tuttle, 
Morehouse & Taylor Company, New Haven, Connecticut. rf 
A complete practical text on the financial problems of the utilization of land for forestry as ; 
iness for private owners. Covers appraisals of value, costs of production, probable rates o 
eat. : est taxation and forest insurance. 


srofit, estimation of damage, stumpage values, forest 
| see rer EA EE A 
El 
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HARVARD FOREST _ 


PETERSHAM, MASSACHUSETTS. 


A forest-experiment station of two thousand acres, twenty years under management 
on a sustained yield. Many phases of regional silviculture now highly developed. Log: 
ging, milling, and marketing annually carried on. Besides participating in the handling — 
of the Forest, students conduct research projects in collaboration with the staff. Com- 


petent graduates accepted as candidates for the degrees of M.F. or D.S. 
R. T. FISHER, Director. 


UNIVERSITY OF MAINE 
ORONO, MAINE 


The Forestry Department offers a four years’ undergraduate curriculum, leading to the 
degree of Bachelor of Science in Forestry. : 

Opportunities for a full technical training, and for specializing in problems of the North- 
eastern States. Camp course required. ; 


For catalog and further information, address: ; 


JOHN M. BRISCOE, Orono, Maine 


The New York State College of Forestry 
SYRACUSE UNIVERSITY . 


Syracuse, New York 


A FOUR-YEAR undergraduate course is offered in General Forestry with the degree of Bachelor of 
Science and special courses leading to the degree of Master of Forestry, Master of City Forestry, 
Master of Science, and Doctor of Philosophy; a four-year course in pulp and paper manufacture and a 
short course each spring in Dry-Kiln Engineering and Lumber Grading are given. The Syracuse Forest 
Experiment Station of ninety acres at Syracuse, the Charles Lathrop Pack Experimental Forest of 1,000 
acres at Cranberry Lake, the Charles Lathrop Pack Demonstration Forest of 2,250 acres in the Lake 
George-Warrensburg district, three other experiment stations, the Roosevelt Wild Life Forest Experiment 
Station, an experimental pulp mill, a well-equipped sawmill, a complete dry-kiln plant, the biological lab 
oratories, and an excellent reference library offer unusual opportunities for research and instruction 
Students may elect work in nine different fields. 
For further information address FRANKLIN MOON, Dean. 


f 
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YALE SCHOOL OF FOREST 


Established in 1900 
A graduate department of Yale University, offering courses of study leading to 


the degree of Master of Forestry and Doctor of Philosophy. 
Special opportunities are provided for advanced work and research in the labora- 


tories and the school forests. 
For further information and catalog address 


HENRY S. GRAVES 


DEAN, YALE SCHOOL OF FORESTRY, 
NEW HAVEN, CONNECTICUT, U.S.A. 
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